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FOREWORD 



A BAS8C PROBLEM ARISES DURING THE PROCESSES OF BOTH 
INSTRUCTING AND LEARNING PERCEPTU AL-MOTOR SKILLS AS A RESULT 
OF THE FACT THAT LEARNS N G SITUATIONS AND INSTRUCTIONAL MATE” 
RIALS DIFFER FWOWTHE ACTUAL OR REALISTIC PERFORMANCE SITUA- 
TION* Work in the classroom is often a crude representation 

OF WORK ON THE JOB „ THE INSTRUCTION USUALLY PRESENTS THE 
LEARNER WITH ABSTRACT AND SYMBOLIC REPRESENTATIONS OF THE 
TASKS AND SKILLS TO BE LEARNEDo STATED SIMPLY, THE PROBLEM 
IS ONE OF INVESTIGATING THOSE FACTORS AND CONDITIONS WHICH 
YIELD POSITIVE, OR NEGATIVE, TRANSFER OF LEARNING FROM THE 
TRAINING TO THE PERFORMING SITUATIONS* 

Th 8 S PROBLEM IS ESPECIALLY PERTINENT TO RESEARCH ON 
FILM-MEDIATED LEARNflNGo THE SOUND MOTION PICTURE, HOWEVER, 

IS A VERY SUITABLE MEDIUM FOR INVESTIGATING THE CONTRIBUTIONS 
OF DEGREES OF REALISM IN THE REPRESENTATION OF TRAINING T A S K S * 

The possible range of experimental variations is wide and may 

INCLUDE VERBAL SYMBOLS, SCHEMATIC ANIMATION (SIGNS), VARYING 
DEGREES OF PHOTOGRAPHIC REALISM AS WELL AS VARIOUS DEGREES 
OF AUTHENTIC SOUNDo ThESE AND MANY OTHER VARIABLES ON I HE 
CONTINUA QF REALISM CAN BE BUILT INTO SOUND MQT I ON PICTURES 
FOR EXPERIMENTAL PURPOSES,, 

Dro 1 Roshal has made an important exploratory study of 

SOME DEGREES AND KINDS OF REALISM IN SOUND F 8 LM MEDIATED 
LEARNING OF A PERCEPTUAL-MOTOR SKILLo It HAS BEEN CLEARLY 
DEMONSTATED BY THIS STUDY THAT WHEN A TASK TO BE LEARNED IS 
PRESENTED TO SUBJECTS (TRAINEES) ON THE SCREEN FROM THt VIEW- 
POINT OF THE LEARNER PERFORMING THE TASK MORE LEARNING GAINS 
RESULT THAN WHEN THE TASK IS PRESENTED ON THE SCREEN FROM 
THE POINT OF VIEW OF SUBJECTS WATCHING A DEMONSTRATOR# Al. SO, 
IT HAS BEEN SHOWN THAT THE USE OF ACTION OR "MOTION 1 IN 
TRAINING FILMS RESULTS IN IMPORTANT LEARNING GA'NS OVER THE 
REPRESENTATION OF THE TASK ON STILL OR STATIC FORM « OTHER 
VARIABLES STUDIED, AS Dr 0 ROSHAL WILL SHOW IN THIS REPORT, 

DO NOT YIELD AS CLEARCUT RESULTS AS THE VARIABLES OF ANGLE 
OF VIEW AND MOT I ON* 

Dr o Roshal has attacked the problems selected for 

STUDY WITHIN THE CONCEPTUAL FRAMEWORK OF A PARTICULAR LEARN- 
ING theorYo Different theories may have afforded an equally 

EFFECTIVE CONTENT FOR THE ACTUAL EXPERIMENTAL ^WORK, OR IN- 
DEED, THE RESEARCH MIGHT HAVE BEEN DONE ON A "PRACTICAL 
PROBLEM" OR "OPERATIONAL" BASIS WITHOUT ELABORATING THEORIES 
AND POSTULATES 0 HOWEVER, THE APPROACH FROM THEORY TO 
PRACTICAL PROBLEMS MAY AID I N THE DIFFICULT LOGICAL PROCESSES 
OF GENERALIZING TO OTHER TRAINING SITUATION Sj OTHER INSTRUCT- 
I NG-LEARN I NG VARIABLES, AND OTHER KINDS OF FILMSo T IS 
SUGGESTED TH AT- ES P EC I ALL Y IN INSTRUCTIONAL AND I N F 0 RMA T I 0 N A V 
FILMS AS WELL AS IN RADIO AND TELEVISION PROGRAMS, THEORY- 
ORIENTED EXPERIMENTATION IS CURRENTLY MOST IMPORTANT AND 
URGENTLY NEEDEDo 

This research project, it is confidently believed, 

WILL LONG STAND AS ONE TYPE OF MODEL FOR EXPERIMENTAL INVEST! 
GATIONS OF INSTRUCTIONAL COMMU N 8 C A T 5 0 NS 0 THE EXPERIMENTAL 



- 2 - 



DESIGN EMPLOYED AND THE STATISTICAL PROCEDURES USED ARE 
ESPECIALLY TO BE RECOMMENDED TO OTHER INVESTIGATORS IN THIS 
F I EL D 0 



The films produced for this research project have certain 

LIMITATIONS* IN ORDER TO AVOID USING A TRAINING TASK WHICH 
MOST SUBJECTS WOULD LEARN CO M PL E T E L Y , T H E FILMS WERE MADE WITH 
RATHER RAPID PACING AND WITHOUT RE PET I T I ON o CONSEQUENTLY THE 
FILMS PROVED TO BE TOO DIFFICULT FOR THE MAJORITY OF THE NAVAL 
TRAlNEESo This LEVEL of DIFFICULTY WAS NOT UNJNTENTIONALo 
However, the experiment itself might have been improved if it 

HAD BEEN MADE POSSIBLE FOR LARGER PERCENTAGES OF THE SUBJECTS 
TO LEARN TH'E TASK® PRE- PR ODUCT I ON TESTS, OR TESTS OF THE FILMS 
BEFORE FINAL EDITING, MIGHT HAVE REVEALED THIS PROBLEMo ALSO, 
SUCH TESTS WOULD PROBABLY HAVE SHOWN THE DIFFICULTIES OF THE 
1 f PART| Cl PATI ON” REQUIREMENTS, AS WELL AS THE CONFUSIONS INTRO- 
DUCED IN THE VISUAL PERCEPTUAL FIELD BY LAP DISSOLVES IN THE 
STATIC VERSIONS SHOWING THE DEMONSTRATOR’S HANDS. THIS CON- 
SIDERATION EMPHASIZES THE GENERAL PROBLEM IN SOUND FILM RESEARCH 
OF CLEARLY DEFINING EXPERIMENTAL REQUIREMENTS AND OF ACHIEVING 
THE BUILDING OF THESE INTO VERSIONS OF FILMS FOR RESEARCH PUR- 
POSES. Dr|Y RUNS, PILOT EXPERIMENTS AND PRE— PRODUCT I ON TESTING 
ARE STRONGLY RECOMMENDED. 

AS IS THE CASE WITH MOST R E S E A R CH , C OM P L E T E FINAL ANS- 
WERS HAVE NOT BEEN FOUND® MORE PROBLEMS HAVE BEEN RAISED 
WHICH CHALLENGE FUTURE RESEARCH THAN HAVE BEEN SOLVED® No 
ULTIMATE PRODUCTION OR UTILIZATION FORMULAS HAVE BEEN DISCOVERED® 

However, the findings do afforp some definite clear-cut re- 
commendations AS TO PRODUCTION PRACTICE, AS WELL AS ONE OR TWO 
SECONDARY LEADS THAT MERIT CLOSER STUDY® 

Dr® Roshal conducted this experiment for a disserta- 
tion SUBMITTED AS PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR 
THE DEGREE OF DOCTOR OF PHILOSOPHY IN PSYCHOLOGY® The PRESENT 
REPORT IS AN ABRIDGEMENT OF THE DISSERTATION, WHICH INCLUDED 
ALL THE TABLES OF BASIC , <\TA AND STATISTICS® The COMPLETE 
DISSERTATION IS AVAILABLE ON MICROFILM® 



C. R. CARPENTER, Director 
Instructional Film Research Program 



THE PENNSYLVANIA STATE COLLEGE 



SUMMARY 



I NTRODUCT I ON 



The principal hypothesis of thi' experiment is that 

THE EFFECTIVENESS OF A TRAINING FILM DESIGNED TO TEACH A 
SKILL IS INCREASED AS THE FILM APPROACHES 
IN PRESENTING THE TASK OR SKILLo 



ABSOLUTE REALISM 



The Var i ables and F i lm Vers i ons ^ 

Eight experimental versions of a film were designed 

AND PRODUCED TO TEACH NaVY RECRUITS THE TY ' ^^AND^HE 
OF GRADUATED DIFFICULTY: THE BOWLINE, THE SHEETBEND, AMO THE 

Spanish bowline. These versions differed "<th * degree 

FOUR VARIABLES WHICH WERE CONTROLLED SO AS TO VARY THE DEGREE 
of "realism” achieved in each film version. 

The variables employed were: 

Camera angles. The tasks were photographed (*) 0 fr °“ 

THE V I EWPo7nt“o7 - THE _ L EARNER FACING THE DEMONSTRATOR ( .180 DE- 
GREE ANGLE), AND (B) FROM THE VIEWPOINT OF THE LEARNER AS HE 
WOULD - PERFORM THE TASK HIMSELF, BY SHOOTING OVER THE * H °^ 

OF THE DEMONSTRATOR (0 DEGREE ANGLE ) . In S ' X X"* ' 

0 DEGREE ANGLE WAS USED; IN TWO VERSIONS THE 180 P E G R EE ANGLE 

WAS USED, 

Motion. Four experimental film versions showed the 

TYING OF THE KNOTS IN NORMAL REALISTIC MOTION OR ACTION 
PATTERNS. (MOTION VERSIONS), AND THE OTHER FOUR SHOWED PR0 “^ 
GRESSIVE STEpTTn THE KNOT-TYING SEQUENCE $ WITHOUT INCLUDING 

THE MOTIONS ( STATIw VERSIONS) 0 



Hands 



Two OF THE STATIC VERSIONS WERE PRODUCED TO 



INCLUOE THE HANDS OF THE KNOT-TYER? THE OTHER TWO STATIC VER. 
SIONS SHOW ONLY THE LINE IN SUCCESSIVE POSITIONS AS IT WAS 
TIED. All THE MOT I ON VERSIONS INCLUDED THE DEMONSTRATOR S 

HANDS . 



Participation. Four of the versions, each including 
A unique combination - of the preceding variables, required the 
LEARNERS to TIE THE KNOTS S1MULATNEOUSLY WITH THE FILM DE- 
MONSTRATION. The other four versions, parallel to the firs '[ 

FOUR WITH RESPECT TO THE PREVIOUS VARIABLES, DID NOT REQUIRE 
PARTICIPATION DURING THE c I LM SHOWING. 

Prodedures 



The EXPERIMENTAL FILMS WERE SHOWN TO NAVY RECRUITS AT 

the Great Lakes Naval Training Center, Great Lakes, Illinois, 
during November 1948. The films were shown as a part of their 

REGULAR INSTRUCTION, AND UNDER INSTRUCTIONAL CONDITIONS OB- 
TAINING AT THE CENTER. 
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Each version w as systematically paired with each 

OTHER VERSION, THE MEMBERS OF EACH PAIR OF FILMS WERE PRE- 
SENTED RESPECTIVELY TO HALVES OF SEVEN COMPANIES OF RECRUITS 
SELECTED AT RANDOM « In AL|., EACH VERSION WAS PRESENTED TO 
ABOUT I).00 MEN* THE TOTAL SAMPLE COMPRISED APPROXIMATELY 
3500 RECRUITS, 



Since the three demonstrations of how to tie each 

KIND OF KNOT FOLLOWED ONE ANOTHER IN EACH VERSION, THE PRO 
JECTOR WAS STOPPED AFTER EACH KNOT WAS SHOWN, AND THE MEN 
WERE TESTED BY BEING ASKED TO TIE THE KNOT USING A PREPARED 

LINE, 



In addition, two half-companies were given the tests 

WITHOUT ANY FILM INSTRUCTION IN KNOT TYlNGo 



Results 



Following are the most significant results: 

| 0 Learning from t he f i lms 0 The films taught the 
recruits, with varying degrees of effectiveness, how to tie 
THE KNOTS, IN THE **N0 FILM 1 ' GROUP ONLY 7 p E R CENT OF THE MEN 
COULD TIE THE BOWLINE, 3 PER CENT THE SHEETBEND, AND NONE 

the Spanish bowline; much higher percentages of the experi- 
mental FILM GROUPS SUCCEEDED IN TYING THE KNOTS. 

2 , Difficulty of the knots 0 The three knot-tying 

TASKS WERE OF VARYING DIFFICULTY. THE OVER-ALL ORDER WAS, 
FROM EASIEST TO MOST DIFFICULT, THE BOWLINE, SHEETBEND, AND 

Span i sh bowl i ne « 

3 „ Camera angle. Large and consistent differences 
FAVORING THE 0 DECRE E CAMERA ANGLE (THE SUBJECTIVE OR PER- 
FORMER 1 S EYE VIEWj WERE FOUND FOR ALL THREE KNOTS , 

k° Moti on . The versions portraying the task on con- 
tinuous MOT I ON WERE SIGNIFICANTLY MORE EFFECTIVE THAN THE 
STATIC VERSIONS. 

Hands, Comparison of the static Hands versions 

WITH THE St7t7c“NO HANDS VERSIONS, FAVORS THE No HANDS VER- 
SIONS. This unexpected result may be attributable to the 

FACT THAT THE INCLUSION OF THE HANDS OBSCURED SOME OF THE 
LINE, AND PRESENTED A MORE CROWDED PERCEPTUAL FIELD. 

£ o Parti c i pat t on » According to the main hypothesis 

IT WAS EXPECTED ThTt PART I C I PA T 1 ON OF SUBJECTS BY ACTUALLY 
HAVING A LINE 0N HAND AND TYING A KNOT SIMULTANEOUSLY WITH 
THE SOUND FILM INSTRUCTION ON HOW TO TIE THE KNOT, WOULD 
IMPROVE LEARNING© ThIS WAS NOT FOUND TO BE TRUE© Th 8 S OUT- 
COME MAY BE DUE TO THE FAOT THAT THE P A R T I C I P A T I O N AS. J3E- 
FINED WAS NOT ACTUALLY ACHIEVEDo WHILE ALL SUBJECTS 
A T T E M PTED TO H PARTICIPATE** A PROPORTION NEVER ACTUALLY 
SUCCEEDED IN TYING KNOTS© TESTS SHOWED THAT ONLY A FEW 
MORE KNOTS WERE TIED DURING P A R T I C I P A T 8 0 N TRIALS WHILE THE 
FILM SET THE PATTERN AND INSTRUCTIONS WERE GIVEN IN THE 
COMMENTARY, THAN WERE TIED DURING THE CRITICAL TEST PERIOD 
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IMMEDIATELY FOLLOWING FILM INSTRUCTION,, 



Co N < 



M « l A M 

iUNCluo i umo 



AND 



Re COMM E N D AT I QMS 



I. A FILM WILL BE MORE EFFECTIVE IN TEACHING A SKILL 
IF THE TASK IS PORTRAYED FROM THE VIEWING ANGLE OF THE LEARNER 
AS HE WILL PERFORM THE ACT® THE "SUBJECTIVE** OR 0 DEGREE 
CAMERA ANGLE IS MORE EFFECTIVE THAN THE "OBSERVER OR I oO 
DEGREE CAMERA ANGLE . DIRECTORS MIGHT WELL IMPROVE THE 
EFFECTIVENESS OF FILMS DESIGNED TO TEACH PERCEPTUAL-MOTOR 
TASKS BY TAKING THIS FINDING INTO ACCOUNT WHEN FILMING DE- 
MONSTRATIONS OF SUCH TASKS® 

2® A PRESENTATION WHICH SHOWS THE MOT IONS INVOLVED 
IS MORE EFFECTIVE IN ACHIEVING LEARNING OF P E R CE PT U A L-MO T O R 
TASKS INVOLVING CONTINUOUS MOVEMENT, THAN A SERIES OF STATIC 
PHOTOGRAPHS • 

3® Further research is needed to determine how par - 
ti C I PAT I ON (in THE SENSE OF PRACTICE DURING FILM SHOW I NGS) 

CAN BE ACHIEVED EFFECT I VFLY IN TRAINING FILMS, AND TO DIS- 
COVER WHAT CONTRIBUTION DIFFERENT KINDS AND AMOUNTS OF PAR- 
TICIPATION CAN MAKE TO LEARNING,, 



EFFECTS OF LEARNER REPRESENT AT > ON 
IN FILM-MEDI ATED PERCEPTUAL-MOTOR LEARN! NG 



BY 

Sol M. Roshal 

Instructional Film Research Program 
The Pennsylvania State College 



I « RATIONALE OF THE EXPERIMENT 



It has been demonstrated beyond question that the 
sound film may be successfully employed to facilitate learn- 
ing THE PERFORMANCE OF A PERCEPTUAL-MOTOR TASK. STUDIES BY 

Hollis (2), Lockhart (8). MgClusky and. McClusky (J_0), Rolfe 

(J_2), AND VANDERMEER ( I 5 ) HAVE INDICATED THAT FILMS MAY MAKE • 
SIGNIFICANT CONTRIBUTIONS TO THE ACQUISITION OF SUCH VARIED 
SKILLS AS COOKING, BOWLING, MAT WEAVING, AND ENGINE— LATHE 
OPERATING. TWO MORE RECENT STUDIES BY JASPEN (6) AND 
ZUCKERMAN (jj^) HAVE STUDIED VARIABLES OF SCRIPT ORGANIZATION 
AND PRODUCTION TECHNIQUES MORE EXPLICITLY THAN IS GENERALLY 
CHARACTERISTIC OF RESEARCH IN THIS AREA. JASPEN, WORKING 
WITH AN ASSEMBLY TASK, STUDIED SUCH VARIABLES AS THE USE 
OF REPETITION, TECHNICAL NOMENCLATURE, AND SHOWING ERRORS 
TO BE AVOIDED, ETC. ZUCKERMAN, WHOSE STUDY FOLLOWED IN 
PART FROM THE ONE BEING REPORTED HERE, CONCERNED HIMSELF 
WITH CHARACTERISTICS OF THE COMMENTARY ON THE SOUNO TRACK. 

In BOTH THESE STUDIES IT WAS MADE APPARENT THAT THE EFFECT- 
IVENESS OF A FILM DESIGNED TO TEACH A PE R CE PT U A L-MO T OR SKILL 
IS IN LARGE MEASURE A FUNCTION OF THE CHARACTERISTICS OF 
THE SCRIPT ORGANIZATION AND THE PRODUCTION TECHNIQUES EM- 
PLOYED. 

This report constitutes an exploration of yet another 

AREA OF FILM CONSTRUCTION, NAMELY, THAT OF THE REPRESENTA- 
TION OF THE LEARNING TASK. VARIOUS DEGREES OF REPRESENTA- 
TION HAVE BEEN ACHIEVED BY VARYING BOTH THE VISUALS IN THE 
FILM, AND THE FILM UTILIZATION SITUATION ITSELF. BRIEFLY 
STATED, IT IS THE PRINCIPAL HYPOTHESIS OF THIS EXPERIMENT 
THAT FILM-MEDIATED PERCEPTUAL - MOTOR LEARNING WILL BE F A C I L I 
TAT ED AS THE LEARNING SITUATION APPROACHES AN ACCURATE JR£- 
PRESENT AT I ON OF THE LEARNER HIMSELF ACTUALLY PERFORM I NG THE 
TASK OR SK I LL TO BE LEARNED . 



Derivation of the Major 



Hy pothes i s 



If research in training films bs to be more than a 

COLLECTION OF EMPIRICAL DATA, THE RATIONALE AND DESOGN OF 
SUCH RESEARCH MUST PROCEED FROM AND BE ASS I Ml LATEO W I TH THE 
MAIN BODY OF LEARNING THEORY. I.T IS POSSIBLE TO DEVELOP 
HYPOTHESES ABOUT FILM-MEDIATED LEARNING FROM BAS8C ASSUMPT- 
IONS HAVING MORE GENERAL THEORETICAL I M PL I C A T I O N S . THOSE 
USED HERE ARE SIMILAR TO ONES USED AND ELABORATED IN CLARK 
HULL*S BEHAVIOR THEORYo 

TO PROMOTE THE CLARITY OF THE ENSUING ARGUMENT, IT 
IS DESIRABLE TO STATE RIGOROUS DEFINITIONS OF THE TERMS TO 

be used. The critical terms involved are: stimulus, response, 

PERCEPTUAL — M 0 T 0 R ACT, RE S PO N S E- S T R E N GT H , AND LEARNING 0 The 
FOLLOWING MEANINGS WILL BE ADHERED TO THROUGHOUT THIS PAPER? 



ST 8 MULUS IS UNDERSTOOD TO MEAN ANY OBJECT OR EVENT- 
COMPLEX WHICH OCCASIONS AN ALTERATION BN BEHAVIOR. THIS 
USAGE DOES NOT IMPLY SIMPLICITY OR SINGULARITY OF ENVIRON- 
MENTAL DETAIL. THE SINGULAR FORM, STIMULUS . IS DEFINED TO 
INCLUDE THE TOTAL SITUATION WHICH OCCASIONS THE RESPONSE. 

The plural form, st i mul i . ref.ers to repeated presentations 

OF SUCH a COMPLEX, OR TO MORE THAN ONE OF SUCH COMPLEXES; 

NOT DETAILS OF THE COMPLEX. NEITHER IS BT CLAIMED THAT THE 
STIMULUS NECESSARILY ELICITS THE RESPONSE. It MAY SflMPLY 
SERVE TO INDICATE THE OCCASION FOR THE RESPONSE. CERTAIN 
ASPECTS OF THE STIMULUS MAY, HOWEVER, BE MORE IMPORTANT THAN 
OT HERS . 



Response will denote any stimulus-occasioned act. 
Whether or not there are or can be acts which are not 

STIMULUS-EVOKED IS IRRELEVANT HERE. THE LEARNING DEALT 
WITH IN THIS RESEARCH REQUIRES A GIVEN RESPONSE ON THE 
OCCURENCE OF A GIVEN STIMULUS. 

PERCEPTU AL - MOTOR ACT REFERS TO THE OVERT MOVING OR 
MANIPULATION OF SOME BODY PART IN RESPONSE TO A STIMULUS » 

Thus, the following of a moving object with the hand in a 

PURSUIT TASK AND THE PLACING OF AN OBJECT BN A SPECIFIED 
POSITION ARE EXAMPLES OF PE RCE P TU A L-MO T OR ACTS. 

Response - strength is used here to mean the probabi- 
lity of occurence of a response. It is measured in terms 

OF THE NUMBER OF RESPONSES MADE. 

Learn i ng implies the change in strength of a response 

TO A STIMULUS IN CONSEQUENCE OF RESPONDING TO THE STIMULUS. 

It is recognized that response strength may also change for 
other reasons. It might prove fruitful to examine THESE VARI- 
ABLES IN THE CONTEXT OF INSTRUCTIONAL FILMS. HOWEVER, THE PRE- 
SENT PAPER IS CONCERNED WITH LEARNING AS DEFINED. 
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Unless it is desired to set up a response to the 

FILM ITSELF, THE FILM CANNOT BE CONS I OERED TO PRESENT THE 
ACTUAL STIMULUS TO WHICH A RESPONSE IS DE S I RE D 0 FURTHER, 

IT IS HI GHLY UNL I KELT THAT THE STIMULI PRESENTED IN THE 
FILM WILL SPECIFICALLY EVOKE THE DESIREO RESPONSE OR RE- 
SPONSES. If this be so, it is necessary to make certain 

ASSUMPTIONS CONCERNING WHAT HAPPENS IN FILM-MEDIATED LEARN- 
ING IN ORDER TO ACCOUNT FOR THE OCCURRENCE OF A NY OF THE 
INTENDED LEARNING. 

First, it is necessary to assume that there is 

SOME TRANSFER FROM THE FILM PRESENTED STIMULUS USED IN 

training; that is, that the learning of a response to one 

STIMULUS WILL HAVE SOME EFFECT QN THE RESPONSE TO OTHER 
ST I MUL I • 



Second, it must be assumed that during the viewing 

OF THE FILM THE LEARNER DOES IN SOME WAY RESPOND TO THE 
FILM PRESENTED STIMULI. He MAY ACTUALLY PERFORM THE DE- 
SIRED RESPONSES OVERTLYJ HE MAY MAKE THE RESPONSES ? M— 
PLICITLYJ OR, HE MAY MAKE THE RESPONSES SYMBOLICALLY BY 
VERBALIZATION OR OTHER SELF- SIGNALLING DEVICES. 

Third, if the actual desired response is not per- 
formed, IT MUST BE ASSUMED THAT THERE IS SOME TRANSFER FROM 
THE RESPONSE WHICH OCCURRED IN THE TRAINING SITUATION TO 
OTHER RESPONSES. 

The first assumption may be stated more exactly, 
after Hull ' s p® 183) ^principle of stimulus generali- 

zation 5 * THOUGH STILL IN A QUALITATIVE FORM, AS FOLLOWS! 

During practice, a response is set up not only to the 

STIMULUS USED, BUT TO A FAMILY OF SIMILAR STIMULI, THE 
STRENGTH OF THE RESPONSE TO ANY PARTICULAR STIMULUS BEING 
DIRECTLY PROPORTIONAL TO THE SIMILARITY OF THE PARTICULAR 
STIMULUS TO THE STIMULUS USED IN TRAINING,* TWO STUDIES BY 
HOVLAND (j| ; k) LEND EXPERIMENTAL SUPPORT TO THIS ASSUMP- 
TION. 



In order to make this postulate QUANTITATIVE, ST 
WOULD BE NECESSARY TO STATE A FUNCTION OF SIMILARITY. 

However, certain conditions for film production may be 

DEDUCED WITHOUT INTRODUCING QUANTITATIVE RIGORo I T MAY 
BE DEDUCED THAT, FOR GREATEST EFFICIENCY OF LEARNING, 

THE STIMULI PRESENTED IN THE FILM SHOULD BE AS SIMILAR — AS. 
POSSIBLE TO THE STIMULI WHICH WOULD OCCUR IN T HE ACTUAL 
PERFORMANCE (OR TEST) OF THE DESIRED LEA RNING. I T I S 
IMPLIED, THEREFORE, THAT THE FILM REPRESENTATION SHOULD 
APPROXIMATE, AS NEARLY AS PRACTICABLE, THE DETAILS OF 
THE ACTUAL STIMULUS IN TERMS OF COLOR, SHADING, PERSPEC- 
TIVE, MOVEMENT, SOUNDS , CONTENT, ETC. It SHOULD BE STATED 



PARENTHETICALLY THAT FOR SOME STIMULI DIFFERENCES IN 
SHADING, FOR INSTANCE, MAY BE VERY CLOSE ON A SCALE OF 
SIMILARITY, AND THUS , FOR PRACTICAL PURPOSES BE INCONSE 

QUE NT I AL o 



In A PERCEPTUAL-MOTOR ACT, THE STIMULUS AND THE 
OCCASIONED ACT ARE CONSTANTLY CHANGINGo THESE CHANGES MAY 
BE OF TWO KINDS; FIRST, THERE MAY BE CONTINUOUS CHANGES IN 
THE OBJECT ACTED UPON, AS IN A PURSUIT TASK, OR THERE MAY 
BE A RADICALLY CHANGED CONFIGURATION OF THE OBJECT ACTED 
UPON, AS IN AN ASSEMBLY TASK* SECOND, THERE MAY BE CHAN- 
GES IN THE POSITIONING OF THE PARTS OF THE BODY OF THE 
PERFORMER (e 0 G. THE PERFORMER T S HANDS), AND IN THIS EVENT 
SUCH POSITIONAL CHANGES BECOME THE STIMULI FOR FURTHER 
ACTION. 6 f THE FILM-MEDIATED LEARNING SITUATION SS TO 
REPRESENT THE ACTUAL STIMULUS OF THE TEST SITUATION, THERE- 
FORE, IT MUST REPRODUCE ALL THESE CHANGES AS EXACTLY AS 

POSS I BLE » 



Hence the major hypothesis of this study follows: 
The learning of a pe rceptual - motor act , from f i lms , w i l l 

be” MORE EFFECT I VE AS THE F I LM PRESENT AT ION APPROACHES AJVJ 
EXACT REPRESENTATION OF THE L EARNER HIMSELF PERFORM I NG THE. 
ACT OR ACTS TO B E LE A RNE D 0 

The third assumption may be restated in an analo- 
gous fashion; During practice, a family of responses is 

SET UP TO THE STIMULUS USED IN ADDITION TO THE PRACTICED 
RESPONSE, THE STRENGTH OF ANY PARTICULAR RESPONSE BEING 
DIRECTLY PROPORTIONAL TO THE SIMILARITY OF THE PARTICULAR 
RESPONSE TO THE RESPONSE PRACTICED (THE ,f PRINCIPLE OF RE- 
SPONSE GENERALI ZAT|ON ,f ( 5 . p. 185 )). I I MIGHT SIMPLY BE 
ASSUMED, AS PREVIOUSLY, THAT THE LEARNER WILL I N S OM E WAY 
RESPOND TO THE STIMULI. THIS POSTULATE, HOWEVER, IMPLIES 
THAT THE F I LM LEARNI NG SITUATION SHOULD BE S 0 DES I G NED AJ3. 

TO APPROXIMATE AS EARLY A S POSS I B LE THE ACTUAL RE S PO NS E S 
0? THE PERFORMANCE OR TEST S I TUAT I ON « FOR INSTANCE, FOR 
CERTAIN TASKS IT MAY BE POSSIBLE TO HAVE THE LEARNER PER- 
FORM THE OPERATION DEPICTED BY THE FILM AS THE FILM IS BEING 

shown. Again, the major hypothesis follows 0 

The preceding derivation of the major hypothesis 
is adequate to the purposes of this study. It may, how- 
ever, BE OF INTEREST TO CARRY THE DISCUSSION SOMEWHAT 
FURTHER o 



Following the analysis of Gagne and Foster (Jj, 

WHO SEPARATE THE MOTOR AND PERCEPTUAL ASPECTS IN THEIR 
DISCUSSION, IT MAY BE THAT FOR A LARGE NUMBER OF TASKS 



^lT WOULD NOW BE POSSIBLE TO DERIVE A STATEMENT SIMILAR TO 

Hull 1 s third principle of generalization, stimulus - re- 
sponse GENERALIZATION, BUT THIS IS CONSIDERED UNNECESSARY. 
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THE MOVEMENTS INVOLVED ARE ALREADY A PART OF THE LEARNERS* 
REPERTOIRE AND ARE WELL PRACTICED* THE PROBLEM THEN BE- 
COMES ONE OF THE ADEQUACY OF THE PERCEPTUAL ASPECTS OF 
TRAINING. This PERCEPTUAL ADEQUACY IS OF MAJOR CONCERN FOR 
FILM INSTRUCTION, AND IS EMPHASIZEO IN THIS PAPER. 

IF, IN ADDITION TO THE PREVIOUSLY STATED POSTU- 
LATES, IT WERE FURTHER ASSUMED THAT THE SUBJECT HAS LEARNED 
TO MAKE CERTAIN RESPONSES ON THE OCCASION OF PERCEIVING THE 
SENSORY CONSEQUENCES OF SUCH MOVEMENTS, IT IS IMPORTANT 
THAT THE FILM, WITHIN ITS LIMITATIONS, APPROXIMATE THESE 
SENSORY CONSEQUENCES BY BEING AS COMPLETE AND REALISTIC AS 
POSSIBLE* 

The foregoing discussion has important implications 

FOR THE PROBLEMS OF L E A R NE R- PR OT A G 0 N I S T 0 RENT, 0 r 0 ©AT 0 ©»■! # » N 
THE FILM TRAINING SITUATION. IDENTIFICATION IS HERE CON- 
CEIVED IN THE SENSE OF ^ACTING ALONG.” THE LEARNER IS SAJO 
TO I 0 DEN T I FY WITH THE FILM PROTAGONIST IF HE ”ACTS ALONG 

with” the actor in the film. Neglecting other dimensions 

OF i 0 DENT I F I CAT I ON , IT IS SUGGESTED THAT ONE OF THE VARIABLES 
INVOLVED IS THAT OF THE SIMILARITY BET WEEN THE FILM PRO® 1 
TAGONIST AND THE LEARNERo The LEARNER HAS EXPERIENCED SEN- 
SORY CONSEQUENCES IN TERMS Of HIMSELF. If THE PERCEPTION 
OF SENSORY CONSEQUENCES CAN EVOKE THE ACT, THE MOST EFFEC- 
TIVE LEARNING WOULD OCCUR WHEN THE PROTAGONIST IS MOST LIKE 
THE LEARNER. 



II. EXPERIMENTAL DESIGN AND PROCEDURES 

TO TEST THE VALIDITY OF THE MAJOR HYPOTHESIS OF THIS 
RESEARCH, FOUR LIMITED P RO PO S I T I 0 N S , EACH OF WHICH COULD BE 
TRANSLATED INTO AN APPROPRIATE FILM VARIABLE, WERE DEDUCED. 

A SIMPLE PERCEPTUAL-MOTOR TASK -- THE TYING OF EACH OF THREE 
STANDARD KNOTS — WAS SELECTED, AND EIGHT VERSIONS OF A 
FILM WERE PRODUCED DEMONSTRATING THE TYING OF THESE KNOTS o 

Each of the eight film versions involved a unique combina- 
tion OF ONE OF THE ALTERNATIVES FOR EACH VARIABLE. IHESE 
FILM VERSIONS WERE SHOWN TO GROUPS OF Na V Y RECRUIT TRAINEES, 
WHO WERE DIRECTED TO TIE EACH KNOT IMMEDIATELY AFTER SEEING 
THE FILM DEMONSTRATION OF IT. 



The Experimental Hypotheses and Film Vers i qns 

The experimenter is always confronted with the pos- 
sibility THAT A GENERAL HYPOTHESIS MAY BE TRUE BUT UNSUP- 
PORTED BY HIS EXPERIMENT BECAUSE (a) THE EXTENSION TO THE 
EXPERIMENTAL HYPOTHESES IS ILLOGICAL, (b) THE PARTICULAR 
SITUATION SELECTED IS IRREVELANT, ANd/oR (c) THE EXPERIMEN- 
TAL DESIGN EMPLOYED IS NOT SENSITIVE ENOUGH TO DETECT THE 
DIFFERENCES IN RESULTS THAT OCCUR AS A CONSEQUENCE OF THE 
EXPERIMENTAL VARIABLES. 
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A PARTICULARLY CRUCIAL ISSUE ARISES IN THE AP- 
PLICATION OF THE CONCEPT OF S I M 8 LA R I TY_ , AS IT APPLIES TO 
THE RELATIONSHIP BETWEEN THE FILM ANO THE PERFORMANCE 
SITUATION OF WHICH IT IS A REPRESENTATION. S|NCE SIMI- 
LARITY IS NOT QUANTITATIVELY DEFINED, POINTS ON THE 
CONTI NUUM CANNOT BE LOCATED DEFINITELY., T HE PROBLEM COULD 
BE HANDLED IN ONE OF THREE WAYS, F|RST, SOME EXTERNAL 
CRITERION COULD BE SET UP FOR SCALING SIMILARITY, AND POINTS 
ON A (MORE OR LESS ARBITRARY) CO NT I N UUM CO U L D BE 1«eSTr4“ 

fied. Second, similarity might be treated as an inter- 
vening variable. Third, one might try to choose points 

THAT ARE "OB V I OU S L Y " FAR APART © The LAST METHOD WAS FOL- 
LOWED IN THIS EXPERIMENT, THE ATTENDANT DIFFICULTIES RE- 
QUIRE LITTLE ELABORATION, 

The experimental hypotheses and film v ariables. 

With these cons iderati ons in mind, the four limited expe- 
rimental HYPOTHESES, AND THEIR ASSOCIATED FILM VARIABLES, 

MAY BE STATED AS FOLLOWS S 

I. Motion, The first hypothesis is that: Fjjlm - 

MEDIATED PERCEPTUAL-MOTOR LEARNING W I L L BE. MOR E EFFECT l_VE. 

AS THE FILM MORE ACCURATELY REPRESENTS ALL. THE CHANGES _I_N 

The object acted u pon 0 



This hypothesis is tested by a comparison of film 

VERSIONS WHICH SHOW CONTINUOUS MOVEMENTS OR LIVE ACTION , 
WITH STATIC VERSIONS SHOWING ONLY SUCCESSIVE STAGES IN THE 

knot-tying process. The variable involved is called motion. 
From the hypothesis it would be predicted that a version 
incorporating motion should be more effective than A STATIC 

VERSION* 



2o Hands. The second hypothesis, is that: Fi lm - med i_a - 

TED PERCEPTUAL-MO TOR L EARN I NG W I LL BE MORE EFFECTIVE A£ THE. 
TTTm MORE ACCURATELY REPRESENTS THE PI SPOS I TIO N. OF _TH E RE.- 
VEL ANT BODY PARTS OF THE PERFORMER * 

IT HAS BEEN POINTED OUT IN THE PREVIOUS CHAPTER 
THAT THE DISPOSITION OF THE BODY PARTS OF THE PERFORMER 
SHOULD BE CONSIDERED AS PART OF THE STIMULUS, AND FURTHER, 

THAT CHANGES IN THEIR DISPOSITION CONSTITUTE STIMULI FOR 
FURTHER ACTION, A FILM, THEN, WHICH SHOWS THE DISPOSITION 
OF THE BODY PARTS SHOULD BE MORE EFFECTIVE THAN A FILM 
WHICH DOES NOT o SlNCE THE REVELANT BODY PARTS FOR THE 
TASK SELECTED ARE THE HANDS, THE VARIABLE SUBSUMED HAS 

BEEN NAMED hands 0 

!T HAD BEEN INTENDED TO TEST THIS HYPOTHESIS BY THE 
COMPARISON OF AN ANIMATED FILM VERSION WHICH SHOWED CONTINUOUS 
MOTION WITHOUT A HUMAN A G E N T^ WITH A VERSION SHOWING LIVE AC- 
TION INCLUDING THE HAND MOVEMENTS, Th I S WAS DISCARDED BE- 
CAUSE OF THE EXPENSE OF ANIMATION, AND, WITH SOME MISGIVINGS 
ABOUT THEIR SEPARATION ON THE SIMILARITY CONTINUUM, A COM- 
PARISON OF STATIC VERSIONS WAS SUBSTITUTED, IN TWO VERSIONS 
THE HANDS ARE SHOWN, AND IN TWO OTHERS THE SEQUENCE OF 
STEPS IS SHOWN IN THE FILM BY SHOWING THE LINE WITHOUT HANDS, 
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3 0 Camera angle , The third hypothesis is that: F i lm 

MED! ATED PERCE PTUAL - MOTOR LEARNING WILL B E MORE EFFECT 6 VE AS 
THE FILM MORE ACCURATELY REPRESENTS T H-E VISUAL STIMULI , _A_S 
THE LEARNER WOULD ACTUALLY SEE THEM I N PERFORM I NG THE ACT c 

AN OBVIOUS CONSIDERATION IN THE PRESENTATION OF A PER- 
CE PT U A L-MO T 0 R TASK IS THE POINT OF VIEW' OR PERCEPTUAL ORIEN- 
TATION USED, If THE FILM SITUATION IS TO APPROACH A REPRE- 
SENTATION OF THE LEARNER HIMSELF PERFORMING THE PERCEPTUAL- 
MOTOR ACT, THE SCREEN PRESENTATION MUST SHOW THE ACT AS NEAR- 
LY AS POSSIBLE AS IT WILL ACTUALLY APPEAR TO THE LEARNER AS 
PERFORMER, T|H8S MEANS THAT THE CAMERA SHOULD BE ORIENTED 
WITH RESPECT TO THE TASK AS A LEARNER WOULD BE ORIENTED IN 
PERFORMING THE TASK, RATHER THAN AS A LEARNER IN A CLASSROOM 
AUDIENCE WATCHING AN INSTRUCTORo The FORMER ORIENTATION IS 
KNOWN TO PROFESSIONAL MOTION PICTURE WORKERS AS THE "SUB- 
JECTIVE CAMERA ANGLE", WHILE THE LATTER IS CALLED THE"oB- 
jective” OR ^OBSERVER CAMERA AMGLEo" In this study they 
HAVE BEEN TERMED THE (5 DEGREE CAMERA A M G L E A N D THE I 80 DEGREE 
CAMERA ANGLE p R E b PE CT I V E L Y « ThERE CAN BE NO DOUBT THAT TWO 
D8STANT POINTS ON THE SIMILARITY CONTINUUM ARE THUS DEPIC- 
TED, From the hypothesis it maybe deduced that the films 

EMPLOYING THE 0 DEGRE E CAMERA ANGLE SHOULD BE MORE EFFECTIVE 
THAN THOSE EMPLOYING THE I b(T" DEGREE ANGLEo 

Ij.o Part i oi pat i on o fourth hypothesis is that: 

F I LM MED! ATED PERCEPTU AL- MOTOR LEARNING WILL BE MORE EFFEC- 
TIVE AS LEARNER RESPONSE DURING THE FILM PRESE NTAT I ON AP- 
PROACHES THE RESPONSE REQUIRED 8 N THE ACTUAL PERFORMANCE 

( or tes~t ) 

It has been assumed that, during the film presen- 
tation, THE LEARNER DOES RESPOND IN SOME WAY, THE RESPONSE 
MIGHT BE SYMBOLICAL IN TERMS OF THE COMMENTARY, ALL OF THE 
FILMS CARRY A SOUND TRACK EXPLANATION OF THE TASK, It IS 
CLEAR , HOWEVER, THAT ACTUALLY FOLLOWING THROUGH THE DESIRED 
RESPONSE OVERTLY IS CLOSER TO ACTUALLY PERFORMING THE DE- 
SIRED ACT IN THE TEST SITUATION THAN ANY IMPLICIT RESPONSE 
WOULD BE, IF, THEN, THE LEARNER FOLLOWS THROUGH THE MOVE- 
MENTS WHILE WATCHING THE FILM, LEARNING SHOULD BE FACILI- 
TATED, Film versions which allow opportunities for such 

PARTICIPATION SHOULD BE BETTER THAN CORRESPONDING NON - 
PART I C I PAT I ON VERS IONS o 

The f i lm vers i ons o Eight versions of a film demon- 
strating THE TYING OF THREE KNOTS WERE PRODUCED, THE SPECI- 
FIC CONTENT OF EACH VERSION IS PRESENTED IN OUTLINE IN THE 
APPENDIX, IN EACH VERSION, EACH OF THE THREE KNOTS WAS 
TREATED IN THE SAME FASHION WITH RESPECT TO THE FILM VARI- 
ABLES, Between each knot sequence was inserted a length 

OF BLANK FILM, TO WARN THE OPERATOR THAT THE PROJECTOR 
SHOULD BE STOPPED FOR THE TEST OF LEARNING ON THE PRECEDING 
KNOT, OF THE EIGHT VERSIONS, FOUR EMPLOYED MOTION AND FOUR 
WERE STATIC ; SIX PRESENTED HANDS (ALL MOT I ON VERSIONS AND 



.^Predictions similar to those derived from the third and 

FOURTH HYPOTHESES WERE MADE BY MAY 

« I Q«* 



TWO STATIC VERSIONS) WHILE TWO ( STAT 8 c ) VERSIONS DID NOT 
SHOW HANDS ? S8X WERE PHOTOGRAPHED FROM THE 0 DEGREE CAMERA 
ANGLE AND TWO FROM THE 1 80 DEGREE CAMERA ANGLE o FiNALLY, 

FOUR VERS I ONS CALLED FOR P A RT I C 8 P A T I ON 0 WHILE THE OTHER 
FOUR, CORRESPONDING WITH RESPECT TO THE PREVIOUS THREE 
VARIABLES, DID NOT CALL FOR PART I 0 » PAT 1 ON o THE DISTRIBUTION 
OF VARIABLES IN THE FILM VERSIONS 0S PRESENTED IN TABLE lo 

In terms of the four hypotheses PROPOSED for TEST 3 
THE FOLLOWING RELATIONSHIPS SHOULD OBTAIN AMONG THE VER- 
S I ONS : 

| 0 Mot i on o Version IV (0-M-H «NP) should be more 

EFFECTIVE THAN EITHER VERSIONS II ( 0« S-> NH« NP ) OR III 
(0-S-H-NP) AND VERS 0 ON (0-M-H-P) SHOULD BE MORE EFFECTIVE 
THAN EITHER VI (0“>S»NH->P) OR VI I ( 0~> H°° P ) 0 

2 a Hands „ Version I I I (0~S-H«NP) should be more 
EFFECTIVE THAN VERSION II (0-S-NH-NP) AND VERSION VII 
(O-S-H-P) SHOULD BE MORE EFFECTIVE THAN VERSION VI (0«S-NH-P) o 

Ca mer a AnglEo Version IV (C^M^H^NP) should be 
MORE EFFECTIVE THAN I C 1 80 a -M<” H«* NP ) , AND VI I I (0— M->H«>P) SHOULD 
BE MORE EFFECTIVE THAN V ( I 80«M» H- P ) 0 

if. o PA RT I C 8 PAT I ON 0 VERSIONS V, VI, VII, VIII SHOULD 
BE MORE EFFECTIVE THAN VERSIONS I, II, III, IV, R E S PE CT I V E L Y 0 

5o Over-all order g In terms of the major hypothe- ^ 
SIS, certain hierarchies of effectiveness MAY BE PRED0CTED o 3 
Version VIII, characterized by motion, hands, 0 degree angle, 

AND PART I C 1 PAT I ON , SHOULD BE THE MOST EFFECTIVE OF ALL El GHT 0 

From a consideration of their placement on the similarity 
continuum, Version IV should be the most effective of the 
four no n- participation versionSo Versions IV, III and III 
SHOULD OCCUR IN THAT ORDER, AND SIMILARLY VIII, VII, AND Vl 0 



The T ask 

c ~M tm — O 

The devising of an experimental situation which os 

APPROPRIATE TO THE HYPOTHESES IS CRUCIAL IN ALL RESEARCHo 
A RECURRENT ASPECT OF THIS PROBLEM IN MOTION PICTURE RE« 
SEARCH IS THE SELECTION OF A SUITABLE TASKo The FOLLOWING 
CRITERIA WERE PROPOSED FOR THE TASK TO BE SHOWN FOR THIS 

STUDY ; 

l 0 It SHOULD BE SOMPLE ENOUGH SO THAT AT LEAST A 
PORTION OF THE TESTED POPULATION COULD PERFORM IT AFTER ONE 
FILM DEMONSTRATION, BUT 0 0 FF 8 OULT ENOUGH SO THAT NOT EVERY* 
ONE WOULD BE LQKELY TO SUOGEEDo 

2o Correct performance of the task should depend 



3 These are contained more or less explicitly in the dis^> 

CUS SION OF THE FOUR SUBSIDIARY HYPQTHESESo 
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TABLE I 







FILM VERSIONS 




Vers i on 


Mot i on 
(M-S) 


Hands Camera 
(H-NH) Angle 
(0-180) 


Part i oi pat ion 
(P-NP) 



| (180-M-H-NP) 


Mot 1 on ' 


Hands 


0 

0 

CO 


No Participation 


1 1 


(0-S-NH-NP) 


Stat 1 c 


No HANDS 


0 ° 


No Part 5 c i pat i on 


I 1 1 


(0-S-H-NP) 


Stat i c 


Hands 


0 ° 


No Participation 


IV 


(0-M-H-NP) 


Mot i on 


Hands 


0 ° 


No Participation 


V 


( 180-M-H-P) 


Mot 1 on 


Hands 


180 0 


Part i ci pa ti on 


VI 


(0-S-NH-P) 


Stat 1 c 


No HANDS 


0 ° 


Part i c i pat i on 


VI 1 


(0-S-H-P) 


Stat 1 c 


Hands 


o° 


Part i ci pati on 


VIII (0-M-H-P) 


Motion 


Hands 


0 ° 


Part 1 c 1 pat i on 



# Symbols i ndi cate : 



180 

0 

M 

S 

H 

NH 

P 

NP 



1 80 DEGREE CAMERA ANGLE 
0 DEGREE CAMERA ANGLE 
Mot I ON 
Stat t c 
Hands 
No Hands 
Participation 
No Participation 
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PRIMARILY ON LEARNING FROM THE INSTRUCTIONAL MEDI.UM, AND NOT 
ON AN 8NSIGHT THAT COULD COME FROM THE INITIAL DISPOSITION OF 
THE ELEMENTS OR MATERIALS INVOLVED, OR THE DISCOVERY OF A 
n TR I CK o ” 



3o The task should be of a kind such that several 

SPECIFIC INSTANCES OF VARYING DIFFICULTY COULD BE IDENTIFIED. 

[]_© It SHOULD PERMIT OF A RELATIVELY OBJECTIVE METHOD 
OF SCORING, AND SHOULD LEND ITSELF READILY TO TESTING,, PRE- 
FERABLY THE TASK SHOULD PERMIT TESTING RATHER LARGE GROUPSo 

5„ The TASK SHOULD INCORPORATE ELEMENTS THAT WOULD 
PERMIT THE PRODUCTION OF EXPERIMENTAL F 8 LM VERSIONS IN WHICH 
THE VARIABLES PREVIOUSLY DESCRIBED COULD BE MANIPULATED© 

The task of tying of three knots, the bowline , the 

SHEET BEND . AND THE SpAWO SH BOWL I NE . APPEARED TO MEET ALL 
THE CRITERIA STIPULATED© THE THREE KNOTS ARE ILLUSTRATED 

in Figure I© Three knots were used to enhance the likeli- 
hood OF A SPREAD IN PERFORMANCE ON THE RESULTS© For EXAMPLE, 
IF ALL THE SUBJECTS COULD TIE A KNOT AFTER SEEING THE FILM, 
INDEPENDENT OF THE PARTICULAR VERSION VIEWED, NO COMPARISON 
COULD BE MADE* The SAME WOULD BE TRUE IF NONE OF THE SUB- 
JECTS SUCCEEDED IN TYING A KNOT© IT WAS ALSO THOUGHT DESIR- 
ABLE TO OBTAIN AN ESTIMATE, HOWEVER INDIRECT, ON THE INTER- 
ACTION. OF THE POSTULATED VARIABLES WTTH "THE DIFFICULTY* THDS 
WOULD^HAVE REQUIRED A COMPLETE CONFOUNDING OF THE ORDER OF • 
PRESENTATION OF KNOTS OF KNOWN. DIFFICULTY, AND WOULD HAVE 
EXPANDED THE STUDY TO PROHIBITIVE PROPORT I ONS o 

A PRELIMINARY TRYOUT OF THE TASK WITH COLLEGE STUDENTS 
INDICATED THAT ONE MIGHT ANTICIPATE A RANGE OF PERFORMANCE 
(FROM SUCCESS TO FAILURE) FOR EACH KNOT 0 FURTHERMORE, FOR 
THIS POPULATION THE KNOTS WERE OF DISTINCTLY VARYING DIFFI- 
CULTY, THE BOWL I NE BEING THE EAS8EST AND THE SPAN! SH BOW - 
L I NE THE MOST DIFFICULT© 

Test considerations © The task also lent itself well 

TO GROUP TESTING© ENOUGH LINE COULD BE PROVIDED TO PERMIT 
EACH SUBJECT TO T 8 E EACH KNOT, AND THE TIED KNOTS COULD BE 
RETAINED FOR SUBSEQUENT SCORING© 

While group testing presents definite advantages, 

HOWEVER, THE SHORTCOMINGS OF THE PROCEDURE SHOULD NOT BE 
NEGLECTED© WHEN HANDLING LARGE GROUPS, IT IS IMPOSSIBLE 
(UNLESS EQUALLY LARGE GROUPS OF SKILLED PROCTORS ARE AVAIL” 
ABLE) TO MAKE CONTINUOUS OBSERVATIONS OF EACH SUBJECT'S 
PERFORMANCE. THEREFORE, ONLY THE END-PRODUCT CAN BE SCORED© 

If it is held that the purpose of the learning is 

TO LEAD TO THE PERFORMANCE OF ANY ACT TO PRODUCE A PARTI QU ~ 

L AR PRODUCT © THERE NEEDSTO BE NO DISCUSSION OF THIS POINT© 






F/G'JRE J. /Cno/s used /n the exper/fttent 




If, ON THE OTHER HAND, THE PURPOSE IS TO TEACH a PE RCEPT JJA L' 
MOTOR ACT IN ALL ITS ASPECTS (l©Eo, A SINGLE ’’RIGHT SET 
OF MOVEMENTS FOR TYING EACH KNOT ) , THEN THE SCORING OF THE 
END PRODUCT ONLY MAY LEAD TO AN ATTENUATION OF THE DATA BY 
INCLUSION OF CORRECT KNOTS (END-PRODUCTS) TIED BY USE OF 
INCORRECT MOVEMENTS . Th I S ATTENUATION WOULD PROBABLY WORK 
AGAINST THE EXPERIMENTAL HYPOTHESES*, 

Since the study was to be conducted with Navy re- 
cruits, KNOT-TYING HAD THE ADDITIONAL ADVANTAGE OF FACE 
VALIDITY FOR THE TRAINEES. 



Test Pq pul at i on 

About 1l,20Q recruits in companies of approx i mately 
I^O men each at the Great Lakes Naval Training Center, Great 
Lakes, Illinois, participated in the experiment,, The use of 
several compaiii es for exploring procedure, wastage due to 

PROJECTOR BREAKDOWNS, AND INCOMPLETE CASES, RESULTED IN AN 
ATTRITION OF THE EXPERIMENTAL POPULATION TO 53 l4» TwENTY- 
EIGHT COMPANIES, ONE FOR EACH POSSIBLE PAIRING OF THE EIGHT 
FILMS, WERE USED*, IT IS STATION PRACTICE TO FORM COMPANIES 
OF MEN IN THE ORDER OF ARRIVAL AND WITHOUT OTHER SELECTION 
EXCEPT, FOR THOSE REQUIRING HOSPITALIZATION OR EXTENSIVE 
DENTAL WORK © ^H E MEN WERE ALL IN THEIR FIRST WEEK OF TRAIN- 
ING AND HAD NO FORMAL TRAINING IN SEAMANSHIP. CHECKS ON 
INFORMAL TRAINING WERE MADE BY INTERVIEWING THE COMPANY 
COMMANDERS AND SAMPLES OF THE RECRUITS© 



Experimental Procedures 



Materials. The eight film versions, each showing the 

TYING OF THE BOWLINE, THE SHEET BEND, AND THE SPANISH BOWLINE, 
HAVE ALREADY BEEN DESCRIBED, The SECTIONS OF VERSION I ARE 
A FEW SECONDS LONGER THAN THE CORRESPONDING SECTIONS OF THE 
OTHER VERSIONS. HOWEVER, 8T IS UNLIKELY THAT THIS SMALL DIS- 
CREPANCY COULD ACCOUNT FOR ANY OF THE FINDINGS, IN ANY CASE, 
IT SHOULD WORK AGAINST THE CAMERA ANGLE HYPOTHESIS© 

Group testing required the preparation of many dupli- 
cations OF THE TEST MATERIALS. SUFFICIENT SIX-FOOT LENGTHS 
OF #7 SASH CORD WERE PROVIDED FOR TESTING AT LEAST TWO COM- 
PANIES WITHOUT REUSE© THE ENDS OF THE LINES WERE CEMENTED 
TO PREVENT RAVELLING© ^HE LINES WERE INSERTED IN 10 X 15 
MANILA ENVELOPS. STAMPED ON THE FACE OF EACH ENVELOP, IN 
LARGE LETTERS, WAS THE NAME OF THE KNOT FOR WHICH THE INCLUD- 
ED LINE WAS TO BE USED© A TICKET WAS PASTED ON EACH ENVE- 
LOP TO PROVIDE FOR IDENTIFICATION OF THE LEARNER AND LATER 
ENTRY OF THE SCORE ON THE KNOT© 

The TEST SITUATION© A COMPLETELY SYMMETRICAL DESIGN 
PERM I TT MNgT’tHE COMPARISON OF EACH VERSION WITH EVERY OTHER 
VERSION WAS DEVISEDo IN ALL, THIS DESIGN CALLED FOR 2d PAIRS 




O 
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OF FILM SHOWINGSo S|NCE EACH FILM VERSION OCCURS SEVEN 
TIMES AMONG THE 28 COMB I NAT I O NS , EACH VERSION WAS SHOWN TO 
ONE HALF OF EACH OF SEVEN COMPANIES, 



It had been the experimenters 1 intent to assign the 

FJLM PAIRS TO COMPANIES AT RANDOM,, The PAIRS WERE ORDERED 

I - II, l-IH, <»••••••«, I I « I I I , ll-IV, . . o 9 V I I - V I I I , 

AND NUMBERED SERIALLY, T HE ORDER OF THE SERIAL NUMBERS WAS 
THEN CHANGED IN CONFORMANCE WITH THE TABLE OF RANDOM NUMBERS 

given by Peatman (_M, P. 5^3- 5^-5 ) * T ms order was followed 

EXCEPT FOR TWO PRESENTATIONS, WHICH HAD TO BE DISCARDED BE- 
CAUSE OF PROJECTOR BREAKDOWNS , THESE PRESENTATIONS WERE RE- 
PEATED AFTER COMPLETION OF THE ENTIRE SERIES, THE DISTRIBU- 
TION OF COMPANIES BY FILM VERSION IS GIVEN IN TABLE 2. THE 
DATA FROM COMPANIES AND ^4-6 I WERE DISCARDED FOR THE REASONS 

C I TED. 



Proctors. Proctors were provided by the Naval Train- 
ing Station. The proctors assigned to the exper i menters 

ASSISTED IN THE HANDLING OF THE MATERIALS, POLICING OF THE 
TEST SITUATION, AND THE SCORING OF THE KNOTS. THESE PROCTORS 
WERE RECRUITS WHO HAD COMPLETED SEVERAL WEEKS OF TRAINING. 

An attempt was made to select men who scored high on both 
the Navy General Classification and the Mechanical Aptitude 

TESTS. A NEW GROUP OF PROCTORS WAS SUPPLIED FOR EACH WORK 
WEEK. The PROCTORS WERE TRAINED ON THE SATURDAY IMMEDIATELY 
PRECEDING THE WEEK OF SERVICE. 

Test rooms . Two test rooms were set up, each accom- 
modating OVER SIXTY TEST POSITIONS. 

Before the test companies appeared, the proctors 
placed three envelops each containing a line, one for each 

KNOT, ON ALTERNATE SEATS OF THE CLASSROOMS. For THE PARTICI- 
PATION VERSIONS, SIX ENVELOPS WERE USED. The MEN RETURNED 
THE LINES TO THESE SAME ENV’ELOPS AFTER ATTEMPTING TO TIE THE 
KNOTS . 



Each company was split in half at the classroom doors 
by assigning every other man in the marching order to each 

OF THE TWO ROOMS USED. It WAS NOT POSSIBLE TO RANDOMIZE THE 
GROUPS PRIOR TO THEIR APPEARANCE. HOWEVER, IT WAS FELT THAT 
THE PROCEDURE USED WAS ADEQUATE" TO OBTAIN RANDOMIZATION. 

Procedure . After the subjects were seated, they 

WERE TOLD IN A MORE OR LESS INFORMAL MANNER, T HAT J 

"YOU ARE HERE, THIS MORN L N G (AFTERNOON) TO TAKE PART 
IN A SPECIAL STUDY OF RECRUIT TRAINING BEING CONDUCTED 

by the Office of Naval Research. You will be shown three 
short films. Each of these films will show you how to 
tie a knot. Immediately after the film, you will be asked 

TO TIE THE KNOT. THE FILMS ARE VERY SHORT SO YOU WILL 
HAVE TO STAY RIGHT WITH THEM. 

n lN ORDER TO KEEP THINGS MOVING IN THIS ROOM, YOU 
WILL NOT TALK AT ANY TIME, YOU WILL NOT HANDLE THE MATE- 
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ERIC 



J-Dl SCARDED 



RIALS UNTIL I TELL YOU TO DO SO, AND WHEN I DO, YOU WILL 
DO SO QUlCKLYo IS THAT UNDERSTOOD? 



The men entered identification information (name, 

SERIAL NUMBER, COMPANY, DATE) ON THE T « CKE TS, AND THEN ™E^ 

FIRST FILM WAS SHOWN e FOR PARTICIPATION VE ^1 popri!tE ENVE< 
T I 0 NS WERE GIVEN TO TAKE THE LINE FROM TH * ^ ™ *' I \ " * 

LOP AND TIE THE KNOT WHILE IT WAS BEING T 1 J H p 

(These instructions were repeated in the films.) pr J 

TION WAS HANDLED BY THE REGULAR SEAMANSHIP INSTRUCTORSo 



One film of each pair was presented to a random-half 
(the A-half) of each company and the other film was presen- 

TED TO THE SECOND (B) HALF OF THE COMPANY. The TWO EXPER.- 
menters alternated in the supervision of the test situations 

FOR THE SEVERAL F 1 LMS 0 



The projector was stopped after the showing of each 
knot. The men took lines from the appropriate envelops and 
attempted to tie the knots within a two minute time limit. 
These knots were later scored by the proctors, who had avail- 
able reference PHOTOGRAPHS OF THE CORRECT KNOTS AND SEVERAL 
INCORRECT VARIANTS. BOTH PRACTICE AND TEST KNOTS WERE 

SCORED • 



After the 
Primary Abilities 

BEING CONDUCTED BY 
RSSTICS AND THEIR 
P I CTURES o 



KNOT-TYING, THE SPACE SUBTEST OF THE SRA 

Test was administered. This was for a study 
VanderMeer (J^Ij.), on personal characte- 
P£LATlON to learning from sound motion 
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III, RESULTS AND DISCUSSION 

Plan of the Analysis 



The knots were scored either right or wrqnGc However, 
additional information on tied variants of the correct knots 
y was collected for possible use in the event that the simple 

PASS — FA * L CRITERION SHOULD PROVE TOO CRUDE TO DETECT DIFFEREN- 
CES AMONG THE VERSIONS EVEN WITH THE LARGE POPULATION USED* 

There was, then, available for each individual a score of right 
(assigned A VALUE OF W I ,! ) OR WRONG (ASSIGNED A VALUE OF lf 0”) 

ON EACH KNOT AND A TOTAL SCORE FOR THE THREE KNOTS 0 COUNTING 
"l ft FOR EACH CORRECT KNOT AND ”0” FOR EACH INCORRECT KNOT 
YIELDED A TOTAL SCORE RANGE OF 0 TO 5° 

In order to compensate for the possibility that the 

DIFFERENCES IN EFFECTIVENESS AMONG THE FILM VERSIONS MAY HAVE 
BEEN TOO SLIGHT TO APPEAR IN ANY STRIKING FASHION FOR INDIVI- 
DUAL LEARNERS, THE EFFECTS WERE SUMMED OVER THE POPULATION,, 

To FURTHER INCREASE SENSITIVITY THE EFFECTS WERE ALSO SUMMED 
OVER THE THREE KNOTS* 

Since eaoM of the 28 companies was split into random 

HALVES AND ONE OF THE 2U POSSIBLE PAIRINGS OF VERSIONS WAS PRE- 
SENTED, IN RANDOM ORDER, TO EACH COMPANY, TWO DIFFERENT ANA- 
LYSES, BASED UPON DIFFERENT SAMPLING ASSUMPTIONS, WERE POSSIBLE 
: FOR EACH OF THE KNOTS AND FOR THE TOTAL SCORE FOR THE THREE 

KNOTS, 

For PURPOSES OF discussion these two analyses are CALLED 
THE GROUPED - DATA METHOD AND THE RAN DOM - HALF CONTROL M E T H 0 D » 

In THE FIRST ANALYSIS ( GROUPED-DATA METHOD), THE SCORES 
WERE GROUPED FOR ALL SEVEN H A L F- COM P A N I E S VIEWING A PARTICULAR 
FILM VERSION* STATISTICAL EVALUATION WAS MADE IN. TERMS OF 
THESE SUMMED SCORES FOR SEVEN H A L F- COM P A N I E S 0 THIS GROUPING 
IS BASED ON THE ASSUMPTION THAT THE PROBABILITY OF BIASING THE 
SAMPLE IN FAVOR OF ANY GIVEN VERSION IS VERY LOW WHEN SEVEN 
RANDOMLY SELECTED H A L F- OOM P A N I E S ARE USED* It MUST BE POINTED 
OUT, HOWEVER, THAT THE STANDARD ERRORS USED IN THE ANALYSIS DO 
NOT TAKE ACCOUNT OF THIS TYPE OF SAMPLING ERROR* THERE IS 
ONLY THE ASSUMPTION THAT IT IS VERY LOW 0 

The SECOND ANALYSIS ( R andom - hal f control method) makes 
USE OF THE SEVEN REPLICATIONS INVOLVED IN THE RANDOM-HALF CON- 
TROL, There is first a direct comparison, using one company 

FOR EACH FILM PAlRlNGo By CONTROLLING ON THE OTHER SIX FILM 
VERSIONS, SIX MORE INDIRECT COMPARISONS ARE MADE AVAILABLE* 

For example, versions I and II were paired and presented to 

RANDOM HALVES OF ONE COMPANY* THE SAME WAS DONE FOR THE PAIRS 
I AND III, AND II AND III* By PIVOTING ON FILM III, AN INDI- 
RECT COMPARISON OF I AND II CAN BE MADE! (I - III) - (II - III 1 ) 
= I - II (where III AND III* INDICATE TWO PRESENTATIONS OF ' 
Version III)* Of course. III is not necessarily equal to MM, 

BUT IT IS ASSUMED THAT EXCEPT FOR RANDOM SAMPLING ERROR, AN 

CM | ^OO 




ESTIMATE OF WHICH ENTERS THE STANDARD ERROR FORMULATION, 
ANY DIFFERENCE BETWEEN III AND III 1 REFLECTS SYSTEMATIC^ 
DIFFERENCES IN THE POPULATIONS WHICH ARE THUS CONTROLLED, 
It IS FURTHER ASSUMED THAT THESE SYSTEMATIC EFFECTS ARE 
ADDITIVE AND THAT, FOR PRESENT PURPOSES, A D »£ F ERENOE OF 
10 PER CENT OF CORRECTLY TIED KNOTS BETWEEN ^0 PER CENT 
AND 60 PER CENT IS EQUAL TO A 10 PER CENT DIFFERENCE BE- 
TWEEN, SAY, 10 PER CENT AND 20 PER CENT, 

It would be possible to expand the number OF OOM*“ 

PARISONS BY PIVOTING ON TWO VERSIONS BUT THE ADVANTAGES 
WOULD PROBABLY NOT BE WORTH THE EXTENSION OF THE ASSUMP- 
TIONS AND INCREASE IN SIZE OF SAMPLING ERRORS, I H ERE ARE 

THEN SEVEN COMPARISONS OF VERSIONS I AND l|2 

I - I I 



111) — 


(II 


- in*) 




IV) - 


(M 


- IV' ) 




V ) — 


(II 


V' ) 




VI) - 


(II 


- VI ' ) 




VII)- 


(M 


- VII') 




VIII) - 


(II 


-VIII') 





(I 
(I 
(I 
(I 
(I 
(I 

A SIMILAR SET OF SEVEN COMPARISONS IS AVAILABLE FOR ALL OF 
THE 28 FILM PAIRINGS, 

Following through a set of seven comparisons for any 

GIVEN FILM PAIRING YIELDS SEVEN INDEPENDENT ESTIMATES OF 
THE PROBABILITY OF OBTAINING A DIFFERENCE AS LARGE A$ ™ E . n 
ONE OBSERVED BETWEEN THE MEMBERS OF THE PAIR, WHILE THE 
VANTAGES OF REPLICATION ARE WELL KNOWN, METHODS FOR COMBINING 
THE INDEPENDENT VALUES ARE NOT, SINCE THE PROBABILITIES ARE 
NOT ADDITIVE, LlNDQUlST ft, P. SUGGESTS CONVERTING 

THEM INTO CHI SQUARE VALUES, WHICH ARE ADDITIVE, THE COM- 
BINED PROBABILITY IS THE PROBABILITY FOR THE SUMMEO CHI- 
SQUARES WITH, IN THIS CASE, FOURTEEN DEGREES OF FREEDOM, 



The Statistical Hypothesis 

A RELEVANT HYPOTHESIS IN MOST INVESTIGATIONS IS THE 
NULL HYPOTHESIS. Th I S HYPOTHESIS STATES THAT A TRUE DIFFE- 
RENCE OF SOME ORDER EXISTS, AND THAT DEVIATIONS FROM THIS 
TRUE DIFFERENCE CAN BE ACCOUNTED FOR BY CHANCE FLUCTUATIONS, 

The sampling statistics, the results of which are reported 

IN THIS CHAPTER, ARE DIRECTED TOWARD FINDING WHETHER THE NULL 
HYPOTHESIS CAN BE REJECTED WITH CONFIDENCE, THROUGHOUT, IT 
IS ASSUMED THAT THE TRUE DIFFERENCE IS ZERO, FOR EACH 
SERVED DIFFERENCE ENTERED IN THE TABLES (FOR THE GROUPED-DATA 
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analysis) and for each chi-square value (for the random-half 

CONTROL analysis) AN INDICATION IS GIVEN OF THE PROBABILITY 
THAT A DIFFERENCE AS GREAT AS, OR GREATER THAN, THE OBTAINED 
DIFFERENCE WOULD BE FOUND WHEN THE TRUE STATISTIC IS ZERO, 

AND ONLY CHANCE FACTORS ARE OPERATING. Wh E N THE PROBABILITY 
IS SMALL, THE NULL, HYPOTHESIS MAY BE REJECTED, WITH A CERTAIN 
LEVEL of CONFIDENCE, AND THE DIFFERENCES MAY BE ATTRIBUTED TO 
THE EXPERIMENTAL VARIABLES IF THE CONTROLS ARE ADEQUATE. 

Since the null hypothesis will here be rejected only 

WHEN THE DIFFERENCE IS IN A SPECIFIED DIRECTION, THE PROBABILI 
TIES REPRESENT ONLY ONE TAIL OF THE CHANCE DISTRIBUTION® 

While the grquped- dat a and the ran pom — half control 

ANALYSES ARE LARGELY CONSISTENT, THERE IS SOME DISAGREEMENT© 

Since THE latter technique is based on better sampling assump- 
tions, IT SHOULD CARRY GREATER WEIGHT. ALSO, IT SOMETIMES 
APPEARS THAT THE CHI-SQUARE TRANSFORMATION, AT LEAST AS USED 
HERE, UNDERESTIMATES THE PROBABILITY VALUE « It SHOULD BE 
REMEMBERED THAT THIS TECHNIQUE IS MORE SENSITIVE IN THAT IT 
MAKES USE OF, IN EFFECT, SEVEN REPLICATIONS© 

These discrepancies are consequential only if they 

LEAD TO IMPROPER INFERENCES. ASSUMING RATHER GROSS ERRORS, 
NONE OF THE INFERENCES IN THIS CHAPTER WOULD BE CHANGED, SAVE 
THAT THE STATEMENT ABOUT THE PARTICIPATION HYPOTHESIS WOULD 
BE FURTHER QUALIFIED© 



Findings 

It CAN BE REPORTED THAT ’* CONTROL ,f GROUPS WERE RUN 
AND THAT, OF 112 SUBJECTS, 7 % COULD TIE THE BOWLINE, APPROX- 
IMATELY 3 % THE SHEET BEND, AND NONE THE SPANISH BOWLINE, 
WITHOUT HAVING BEEN GIVEN INSTRUCTION BY FILMS OR OTHERWISE© 
No FURTHER CONSIDERATION WILL BE GIVEN TO FILM INSTRUCTION 
AS COMPARED WITH NO INSTRUCTION© 

Table 3 gives the proportion of recruits who success 

FULLY TIED EACH OF THE DIFFERENT KNOTS FOLLOWING EXCLUSIVE 
INSTRUCTION BY ONE OF THE EXPERIMENTAL FILM VERSIONS© ALSO, 
IN THE LAST COLUMN THE MEAN TOTAL SCORE FOR ALL. THREE KNOTS 
FOR EACH VERSION IS GIVEN© THE LAST LINE SHOWS THE PROPOR= 
TION OF KNOTS TIED WITHOUT RESPECT TO FILM VERSION© 
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TABLE 3 



NUMBER OF SUBJECTS^ AND PROPORTION OF SUBJECTS 
SUCCESSFUL IN TYING KNOTS, FOR EACH FILM VERSION 



F ! LM 

Vers i on 


Number of 

Subjects 


Bowl i ne 


Sheet 

Bend 


Spans sh 
Bowl s ne 


Mean iotal 
Score 


i (180-M-H-NP) 


Li 8 


.256 


.103 


oMO 


.L69 


1 | (O-S-NH-NP) 


I4.28 


,582 


,103 


o028 


.713 


1 1 1 (O-S-H-NP) 


Li 7 


•L59 


„o82 


oO^lj. 


• 55L 


1 V(O-M-H-NP) 


L2L 


.5L2 


.31 1 


<>255 


1.108 


V 080 -M-H-P) 


L05 


= 25L 


.168 


oOlj.2 


0L6L 


VI (O-S-NH-P) 


397 


• 589 


.123 


oOli-O 


<>753 


VI 1 (O-S-H-P) 

t 


L09 


.L69 


.073 


c032 


• 575 


VI 1 1 (O-WUH-P) 


L16 


• 587 


• 551 


•255 


1.192 


All Versions 


33'L 


0I+65 


.165 


olOO 


• 730 



Total score analysis © Comparisons among the total 

SCORES FOR THE VERSIONS ARE PRESENTED 0N TABLE !|-o ThESE 

comparisons provided a test of the experimental hypothesis 

WITH REFERENCE TO KNOT TYING PERFORMANCE INDEPENDENT OF 
TASK DIFFSCULTYo ANY INTERACTIONS W 0 TH DIFFICULTY WHICH 
MIGHT BE SUGGESTED BY OTHER ANALYSES MAY BE LOST IN THE 
SUMMATION. IN SO FAR AS ANY PROPOSITIONS BEARING ON THIS 
PROBLEM CAN BE ADVANCED, THEY WILL BE DISCUSSED LATER© 

I© Motion© The basic comparisons for this variable 
are films IV (O-M-H-NP) versus III (0<-S~H~NP) 5 and V I I I ( 0-M-N-P) 
versus VII ( 0-S-H-P) © All these films include han ds . but III 

AND VII ARE STATIC © ThE MAJOR DIFFERENCE IS THE MOVEMENT© 

It can be stated with a very high level of CONFIDENCE THAT 

THE FILMS PROTRAYING CONTINUOUS CHANGES THROUGH MOVEMENT ARE 
THE MORE EFFECTIVE FILMS© ^T WILL SOON BE NOTED THAT THE 
HANDS MAY ACT AS k SUPPRESSOR VARIABLE© If VERSIONS WITHOUT 
HANDS ARE SUPERIOR TO VERSIONS WITH HANDS , THE SUPERIORITY 
OF VERSION IV AND III IS MEANS NGLESS UNLESS I T ( I V ) iS ALSO 

superior to II (O-S-NH-NP) © This obtains for both IV versus 

I 1^ and VIII versus VI ( 0- S- NH-P ) © If the motion versions 

WERE NOT CLEARLY SUPERIOR TO THE ST AT 8 C - NO - HANDS VERSIONS, 

THE RESULTS MIGHT BE D0FF8CULT TO INTERPRET^ FORTUNATELY, 

THIS IS NOT THE CASE o 

It would seem that the experimental hypothesis is 

SU PPORTE D © 

2© Hands© Comparison of static hand versions I I I 
(0-S-H*>MP) and VII (0-S-N-P) with the static no-hand versions 

II (0-S-NH-NP) and VII (0-S-NH-P) favors the films which £0 
not protray hands o While the snclusson of hands was not ex- 
pected TO BE A LARGE STEP ALONG THE REAL8SM CONTINUUM, 
ESPECIALLY IN VIEW OF THE STATIC PORTRAYAL, NEITHER WAS IT 
ANTICIPATED THAT THIS ADDITION WOULD WEIGH IN THE OPPOSITE 
DIRECTION. TWO ALTERNATE HYPOTHESES, WHICH SHOULD BE CON- 
SIDERED IN FURTHER WORK TO RESOLVE THIS DISCREPANCY, ARE 
SUGGESTED? 

The INCLUSION OF HANDS MUST, PERFORCE, OBSCURE SOME 
OF THE LINE, THUS REDUCING THE ACCURACY OF THE PRESENTATION 
OF THE OBJECT ACTED UPON OR THE CLEARNESS OF THE SIGNIFICANT 
PERCEPTUAL FIELDS© If THE INCREASED ACCURACY OF REPRESENTA- 
TION OF THE PERFORMER IS SMALLER THAN THE DECREASE IN THE 
REPRESENTATION OF THE OBJECT , THE RESULTANT IS NOT IN THE 
DESIRED DIRECTION© >T WOULD BE NECESSARY TO FIND SOME 
TECHNIQUE FORWEIGHTING THESE FACTORS© 

Inspection of the films themselves leads to a second 

CONSIDERATION© DISSOLVES WERE USED BETWEEN STAGES OF TYING 
THE KNOTS© It MAY BE THAT DISSOLVES IN THE VERSIONS WITHOUT 
HANDS MAY HAVE CONVEYED TRANSITIONAL RELATIONSHIPS BETWEEN 
STAGES, WHILE, WHEN HANDS WERE SHOWN DURING THE DISSOLVES, 

THE COMPOSITION OF THE PICTURES BECAME CROWDED AND CONFUSEDo 

Relationships could not be clearly perceived© 
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TABLE 4 

TOTAL SCORE: DIFFERENCE BY GROUPED- DAT A ANALYSIS 
IN MEAN NUMBER OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES 
(IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS 



F| LW 

Version 1 


1 1 


1 1 1 


Film Version 
IV V VI 


VI 1 


VI 1 1 


1 


-. 214 ;* 
( - 4 i * ) 


-.085 


-„64o* - . 284* 

(-120*) (- 59 *) 


— 0 1 06* 


-.723*, 

(- 155 ’-*) 


1 1 




. 1 59* 
( 45 *) 


-.596* .248* 
(- 75 *) ( 50 *) 


. 1 58* 
( 54 * ) 


- elfiOK 

( 9 ii* ) 


1 1 1 




• 


-. 554 * .090 - - 1 99 * 
(—120*) (—50*) 




- 0638 * 

(-150*) 


IV 






. 644 * <. 555 * 

(124*) (68*) 


? 554 * 

( l 16*) 


( 26 ) 


V 






-.289* 

(- 54 *) 


-.110* 


- 0 728* 

C- 1 57 *) 


VI 








. 1 79 * 
( 54 *) 


- oij- 39 '* 
(-89*10 


VI 1 










- 0 6l8-* 

( - 1 14 5 '"* ) 


VI 1 1 













Sign from higher code number minus lower 0 

* Indicates I chance (or less) in IOO of getting differences 

AS LARGE OR LARGER 8 N THE HYPOTHESIZED DIRECTION IF THE TRUE 
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATlNGo 

Absence of the asterisk indicates 5 chances (or less, but 

MORE THAN l) IN I 00 0 VALUES ARE NOT ENTERED WHERE THE CHAN- 
CES ARE GREATER THAN 5 ,N I 00 0 



It might also be pointed out, as will be discussed 

LATER, THAT THE MAJOR CONTRIBUTION TO THESE FINDINGS IS MADE 
BY THE BOWLINE* The FIRST POINT DISCUSSED IMMEDIATELY ABOVE 
MAY BE PARTICULARLY PERTINENT FOR THIS KNOT* 

Camera Angle. The superiority of the 0 degree 
CAMERA ANGLE IS UNEQUIVOCAL* BOTH VERSIONS IV (O-M-H-NP) 

AND VTl (O-fi/i-H-P) ARE OBVIOUSLY SUPERIOR TO THEIR COUNTER- 
PARTS, VERSIONS I (l80-M-H-NP) AND V ( I 80-M- H- P ) « 

1|.* Part 1 c 1 pat 1 on . When the first three versions are 

COMPARED WITH THE CORRESPONDING P A R T I C I P A T I O N PRESENTATIONS, 

THE DIFFERENCES FOUND ARE BEST EXPLAINED IN TERMS OF CHANCE* 

Version VIII, however, can be said to be better than version 
IV with a moderate degree of confidence* 

The equivocal nature of this outcome may be attribu- 
ted TO THE FACT THAT PARTICIPATION AS DEF I NED WAS NOT ACTUAL- 
LY achieved* While all subjects attempted to **part i c i pate , 
a proportion never succeeded in tying KNOTS during the film 
showing* It may be seen in Table 5 that only a few more knots 

WERE TIED DURING PARTICIPATION IN THE FILM VIEWING THAN DURING 
THE TEST PERI OOc ALSO, THE ORDER OF THE NUMBER OF KNOTS TIED 
DURING PRACTICE FOLLOWS THE ORDER OF EFFECTIVENESS OF THE RE- 
SPECTIVE NON-PARTICIPATION VERSIONS RATHER CLOSELY AND THE 
DIFFICULTY OF THE TASK INVERSELY. It WOULD SEEM, THEN, THAT 
IN ORDER TO STUDY THIS VARIABLE MORE CLOSELY FILMS MUST BE SO 
PRODUCED AS TO MAKE PARTICIPATION POSSIBLE^ THAT THIS IS MORE 
DIFFICULT FOR COMPLICATED TASKS, AND THAT AS THIS OBJECTIVE 
IS APPROACHED THE CONTRIBUTION OF P A RT I C I P A T I O N MAY BE REALIZED* 

5o Over-all or per of the vers 1 ons * Although some of 

the POSITIONS i" N THE HIERARCHY ARE NOT RELIABLY DETERMINED, 

THE SEVERAL VERSIONS MAY BE RANKED IN THE FOLLOWING ORDER OF' 
EFFECTIVENESS WITH RESPECT TO TOTAL SCORE! VIII, IV, II, VI, 
VII, I, III, and V. This is in agreement with the hierarchies 

PREDICTED, EXCEPT FOR THE INVERSION OF THE HANDS AND NO- HANDS 
STATIC VERS I ONS . 

Analysis by i nd i v i dual knots 0 With the exception of the 
PLACEMENT OF VERSIONS I I (Q-S-NH-NP) AND VI (O-S-NH-P) HIGH IN 
ORDER OF EFFECTIVENESS FOR THE OTHER TWO KNOTS, THE FINDINGS 
FOR THE INDIVIDUAL KNOTS ARE ESSENTIALLY CONSISTENT WITH ONE 
ANOTHER AND WITH THE FINDINGS FOR THE TOTAL SCORES* The DIF- 
FERENCES AMONG THE VERSIONS IN PROPORTIONS SUCCEEDING IN TYING 
EACSI KNOT ARE GIVEN IN TABLES 6 (BOWLINE), 7 (SHEET BEND;, AND 

8 (Spanish bowline). 

It should be recalled that the comparisons based on 

INDIVIDUAL KNOTS ARE NOT AS SENSITIVE AS THOSE BASED UPON TH£ 
TOTAL SCORE* THE LACK OF REFUTATION OF THE NULL HYPOTHESIS 
IN THESE COMPARISONS SHOULD THEREFORE NOT BE CONSIDERED AS 
REFUTATIONS OF THE EXPERIMENTAL HYPOTHESES* FURTHER, 8 T IS 
FUTILE TO DISCUSS SIGN REVERSALS IN CASES WHERE THE NULL HYPO- 
THESIS IS NOT REJECTED, FOR THE POSSIBILITY OF DIFFERENCES IN 
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TABLE 5 

NUMBER OF PRACTICE AMD TEST KNOTS TIED FOR PARTICIPATION FILM 

VERSIONS 

Span i sh 



Film 


N 


Bowl i ne 
Part. Test 


Sheet 
Part 0 


Bend 

Test 


Bowl i ne 
Part.* Test 


All 

Part 


KNOTS 

0 Test 


V 


h 05 


93 103 


75 


68 


20 


1 7 


1 88 


188 


VI 


397 


261 234 


76 


k 9 


24 


16 


361 


299 


VI 1 


4°9 


214 192 


31 


30 


8 


13 


253 


235 


VI 1 1 


4l6 


300 244 


284 


1U6 


225 


106 


809 


Is.96 


Total 


TF27 


«sa 773 


T55 - 


293 


277 


152 


1 6 II 


1218 
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TABLE 6 

BOWLINE: DIFFERENCES BY GROUPED-DATA 
ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE 
VALUES (IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS 



Fl LM 
Vers i on 


Film Version 
1 II III IV V 


VI 


VI 1 


VI 1 1 


1 


-.526* -„I85* -.286# 
(-93*) (-37*) (-60-::-) 


v-lW) 


-„2I 3* 
( — 1+ 1 * ) 


-•331* 

(-iomO 


1 1 


. I 1 + 3 * . 327 * 

(1+6-*) (29) (108-*) 




. 1 1 2* 
( 1 + 5 *) 




1 1 1 


- . 1 0l+* .185* 
(-31*) (l+o*) 


*■» © 1 5 i * 

( OD 59’''“ ) 


( — 36* ) 


- o 1 i|£tt 

( 4 (. 3 *) 


IV 


„ 288* 
(66*) 




NV— * 

E"-* 
O N"\ 
0 o- 


(-27) 


V 


( 


-• 335 * 

—90*55*) 


■** « 2 1 5* 

(-D+*) 


- 0 532-35 

(-109*) 


VI 






0 1 20* 

(39*) 




VI 1 








- 0 M 7 * 
( ) 


VI 1 1 











Sign from higher code number minus lower 0 

* Indicates I chance (or less) in IOO of getting differences 

AS LARGE CR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE 
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATlNGo 

Absence of the asterisk indicates 5 chances (or less, but 

MORE THAN l) IN I 00 c VALUES ARE NOT ENTERED WHERE THE 
CHANCES ARE GREATER THAN 5 I 00 . 



O 

ERLC 
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TABLE 7 



SHEET BEND: DIFFERENCES BY GROUPED-DATA ANALYSIS 

IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES 
(IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS. 



F | LM 

Version 1 


1 1 


FILM VERSION 
III IV V 


VI 


VI 1 


VIII 


1 




CO ❖ 
O CO 
CM D— 

° 1 

1 


-.065-::- 

(-ti*) 






-.21l8* 

( - 1 02* ) 


1 1 




-.209* 

(-82---) 


-.065* 
( — 1| 1 * ) 






_.2l|8* 

(- 98 *) 


1 1 1 




-. 230 * 

(.98-::-) 


-.086* 

(-1+8*) 


-,0 [(.2 




-.269* 

( — 1 24* ) 


IV 






. I 1 | 3 * 
(lit*) 


c 1 88# 
( 79 *) 


. 238* 
(85*) 




V 








.0I4J4. 

(38*) 


.095* 

(i|0-::-) 


-.183* 

(- 57 *) 


VI 










.050 


-.228* 

(~ 9 t*) 


VI 1 












-.278* 

( 1 02* ) 


VI 1 1 















Sign from higher code number minus lower. 

*«* Indicates I chance (or less) in IOO of getting differences 

AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE 
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATING, 

Absence of the Asterisk indicates 5 chances (or less, but 

MORE THAN l) IN 100. VALUES ARE NOT ENTERED WHERE THE 
CHANCES ARE GREATER THAN 5 ,N 100. 
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TABLE 8 

SPANISH BOWLINE: DIFFERENCES BY GROUPED-DATA 

ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE 
VALUES (IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS 



F | LM 

Vers i on 


1 1 1 


5 1 1 


Film Version 

IV V VI 


VI 1 


VI 1 1 


1 


vl> 

V . 

C\J * 
00 KN 
O 
• > — »• 


. 076* 
( 39 -*) 


- . 1 % 5 * 

(-62*) 


, 068 * . 070 * 
(31*) (36*) 


.078* 

(UO*) 


-.lk 5 * 

(-54*) 


t 1 






-.227* 
(-11 1*) 






-.227* 

(-1 13*) 


1 1 1 






-.221* 

(-120*) 


(- 25 ) 




-.221* 

(-109*) 


IV 








.213* . 2 1 1(.* 

( 100*) ( 120*) 


.223* 

(121*) 




V 










( 9 k * ) 


-.213* 

(-96*) 


VI 












-.215* 
(-1 10*) 


VI 1 












-.223* 

( 1 1 3* ) 


VI 1 1 















Sign from higher code number minus lower« 

Indicates I chance (or less) in 100 of getting differences 

AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE 
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATING,, 

Absence of the asterisk indicates 5 chances (or less ? but 

MORE THAN l) IN I0Q* VALUES ARE NOT ENTERED WHERE THE 
CHANCES ARE GREATER THAN 5 ,N * 00 . 
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EITHER DIRECTION 



IS PREDICTED BY THIS HYPOTHESISo 



The rank order of the films for the three knots, 

STATED WITH MUCH LESS CONFIDENCE THAN FOR TOTAL SCORE, IS AS 
FOLLOWS : 



Bowline VIII, II, IV, VI , VII, III, V, I 
Sheet Bend VIII, IV, V, I, VI, Vll, II, III 
Spanish Bowline IV, VIII, I, V, VI, II, VII, III 
Film II, the stat i c no - hands version, is particularly 

EFFECTIVE IN TEACHING THE TYING OF THE BOLINE. THIS WAS NOT 
TRUE FOR THE OTHER TWO KNOTS 0 It MAY WELL BE THAT IN THIS VER- 
SION THE PHOTOGRAPHY FOR THE THREE KNOTS WAS NOT EQUALLY CLEARS 

TWO OTHER POSSIBLE EXPLANATIONS SEEM MORE REASONABLE. 

It MAY BE THAT FOR A SIMPLE TASK IT IS ONLY NECESSARY TO PRE- 
SENT A GOOD PICTURE OF THE THING ACTED UPON AND THE LEARNER , 

CAN READILY SUPPLY THE NECESSARY MOVEMENTS FROM HIS REPERTOIRE.^ 

IF THE SUBJECTS WERE INSTRUCTED TO DRAW A +, ANY NUMBER 
OF POSSIBLE PRESENTATIONS WOULD BE EQUALLY EFFECTI VE 0 It IS 
DOUBTFUL THAT SHOWING THE NECESSARY PENCIL MOVEMENTS OR THE 
DEVELOPMENT OF THE + WOULD CONTRIBUTE ANYTHING. A SLIGHTLY MORE 
COMPLICATED CROSS, SAY j- , MIGHT REQUIRE BETTER PRESENTATION, 

BUT AGAIN, THE MAIN CONSIDERATION WOULD PROBABLY BE THE CL A R I — 

RY OF THE CROSS ITSELF. VERSION II SHOWED THE KNOTS WITHOUT 
ANY SUPERFLUOUS OR OBSCURING DETAIL. 

An alternate, or additional, hypothesis might be that, 

GIVEN A SIMPLE TASK AND AMPLE TIME, THE SUBJECT COULD SEARCH 
HIS RESPONSE REPERTOIRE TO FIND THE PROPER MOVEMENTS IF HE HAD 
A CLEAR PERCEPT. The TIME LIMIT USED WAS TWO MINUTES. THIS 
IS MORE THAN ENOUGH TIME TO TIE THE BOWLINE MORE THAN ONCE. 

If the time limit were reduced, less ’’searching time” would 

BE AVAILABLE AND THE MOVEMENTS LEARNED FROM THE FILM SHOULD 
BE MORE EV I DENT o 

Comparison of bowline versions II and IV were repeated 

FOR TWO COMPANIES WITH A TIME LIMIT OF 75 SECONDS. The CHANGE 
IN FAVOR OF FILM IV WAS INCONCLUSIVE, BUT BOTH OF THE ABOVE 
HYPOTHESES ARE SUPPORTED BY THE APPARENT GREATER IMPORTANCE OF 



The AVAILABILITY OF A REPERTOIRE OF MOVEMENTS IS IRRELEVANT 
UNLESS IT IS ASSUMED THAT THE STIMULI PRESENTED EVOKE THE 
DESIRED MOVEMENTS SPECIFICALLY, OR IT IS ASSUMED THAT ONLY 
THE END-PRODUCT IS OF INTEREST. If THESE ASSUMPTIONS ARE 
UNTENABLE, THE QUESTION OF ATTENUATION DUE TO SCORING ONLY 
THE RESULTANT MUST AGAIN BE RAISED. 
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THE MOT ION VAR I ABLE WITH INCREASE IN DIFFICULTY OF THE TASK„ 

The differences between the several static versionsand versions 
IV and VIII tend to increase with task difficulty o Also, 
VERSIONS I ( I 80-M-H-NP) AND V ( I 80-M-H-P) RANK RELATIVELY 
HIGHER FOR THE MORE DIFFICULT KNOTS IN SPITE OF THE OBVIOUS 
INFERIORITY OF THE 1 80 DEGREE CAMERA ANGLE « 



IV CONCLUSIONS AND RECOMMENDATIONS 

CONCLUS I ONS 

ON THE BASIS OF THE DATA IT IS JUSTIFIABLE TO CONCLUDE 
THAT THE MAJOR HYPOTHESIS THAT "THE LEARNING OF A PERCEPTUAL - 
MOTOR ACT , THROU GH F 1 LMS . WILL BE MORE EFFECTIVE AS THE F I LM 
APPROACHES _A REPRESENT AT I ON OF THE LEARNER HIMSELF PERFORM I NG 
THE ACT TO BE LEARNED ” , IS IN GENERAL SUSTAINED,, 

1 

Following, in the order of the level of confidence with 

WHICH THEY MAY BE STATED, ARE THE SPECIFIC CONCLUSIONS FROM 

THIS experiment: 

1 • Camera angle . A training film designed to teach a 

PERCEPTUAL-MOTOR TASK WILL BE MORE EFFECTIVE WHEN THE TASK IS 
PORTRAYED FROM A POINT OF VIEW AS NEAR AS POSSI8LE TO THAT OF 
THE LEARNER AS HE WILL ACTUALLY PERFORM THE T A S K 0 In OTHER 
WORDS, THE SUBJECT i VE OR 0 DE GREE CAMERA ANGLE IS MORE EFFEC- 
TIVE THAN THE OBSERVER 0 R 1 BO DEGREE CAMERA A NGLE „ 

2. Mot 1 on 0 A training film designed to teach a per- 
ceptu al-motor TASK WILL BE MORE EFFECTIVE WHEN IT SHOWS ALL 
THE MOVEME NTS INVOLVED IN PERFORMING THE TASK, THAN WHEN IT 
SHOWS MERELY A SERIES OF STATIC SHOTS PORTRAYING SUCCESSIVE 
STAGES OF THE T A S K 0 

3° Part i c i pat i on » Although the results do not show 

SIGNIFICANT ADVANTAGES FOR P A R T 8 C I P AT I 0 N , THIS MAY HAVE BEEN 
DUE TO THE WAY THE FILM SITUATION WAS ORGANI ZED 0 THERE IS AT 
LEAST SOME EVIDENCE TO SUGGEST THAT HAVING TRAINEES PRACTICE 
THE T ASK WHILE VIEWING THE FILM MAY FACILITATE LEARNING,, 

Ij.„ Hands 0 No definite conclusion can be stated con- 
cerning THIS PARTICULAR VARIABLE, EXCEPT TO SAY THAT IF THE 
HANDS OF THE PERFORMER ARE INCLUDED IN THE PICTURES, CARE 
SHOULD BE TAKEN TO ENSURE THAT THEY DO NOT OBSCURE ANY IM- 
PORTANT MOVEMENT IN PERFORMING THE TASKo 



Recommendat I ONS 



I* Producers of training films for teaching percep- 
tual-motor TASKS SHOULD, WHEREVER POSSIBLE, USE THE SUBJECTIVE 
OR 0 DEGREE CAMERA ANGLE, IN ORDER TO PRESENT THE TASK FROM 
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THE LEARNER’S 



PO TNT OF VIEWING. 



2. A TASK INVOLVING CONTINUOUS MOVEMENT SHOULD BE 
PRESENTED IN A FILM, IN WHICH THESE MOTIONS ARE CLEARLY 
SHOWN, RATHER THAN IN A SERIES OF STATIC PICTURES. It IS 
SUGGESTED THEREFORE, THAT IN TEACHING TASKSSUCH AS THE ONE 
UNDER CONSIDERATION HERE, THE FILM STRIP OR FILMOGRAPH ARE 
PROBABLY NOT AS APPROPRIATE AS THE MOTION PICTURE. 

3. Since it has not been clearly demonstrated that 

PART } Cl PAT I ON BY MEANS OF PRACTICING THE TASK WHILE WATCHING 
THE FILM FACILITATES LEARNING, IT WOULD BE PREMATURE TO URGE 
AT THIS POINT THAT FILMS BE PRODUCED SO AS TO ALLOW CONCUR*- 
RENT OVERT PRACTICE BY THE LEARNER. HOWEVER, THE EVIDENCE 
AVAILABLE SUGGESTS THAT FURTHER STUDIES OF THIS PROBLEM MIGHT 
VERY PROFITABLY BE UNDERTAKEN. 
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APPENDIX 



DESCRIPTION OF THE FILM 



SCRIPT CONTENT 

■ II « ^ 



1. Contract N6onr - 269 Task VII 
Office of Naval Research 
Special Devices Center 
TEST FILM 
No* * 

Instructional Film Research Program 
The Pennsylvania State College 



Io 

('180— M— H— NP ) 

Silent 

Title 



2. This film will show you how to tie a knot. 
After the film, you will be asked to tie xt. 



Sound “and 
Silent title 



XI* 

Q-S-NH-NP) 

Silent 

Title 



Sound and Silent 
t it le 



3. This film will show you how to tie a knot. 
Using the practice line, tie the knot your- 
self as you see it being tied on tne screen. 



4. Follow through with each movement. When the 
khot on the screen is finished, yours should 
be finished too. 

After the film, you will be asked to txe the 
knot again in another lineo 



5. Tying a 

BOWLINE 



Silent 

Title 



180° Camera 



Angle^Motion, 
Hands. Shows 



6. To tie a bowline, start about two or three 
feet from the end of *ue line. Form a small 
loop. Pass end of the line through this loop, .... . . 

forming a larger loop below. Pass this same knot being tied 

end around the long end. Then pass it through from observer’s 
the small loop again so that it lies along side view, 
itself. Hold these two parts, and pull the 44 seconds 
long part until the knot is tight. 



7. B 1 a n k film 

8. Repeat 2 (above) 

9. Repeat 4 (above) 

10. Tying a 

SHEET BEND 



3 feet 
Repeat 2 
X 

Silent 

Title 



X 



X 



Silent 

Title 



0° Camera angle. 
Static 
No Hands, 

Shows 7 stages 
in tying* of the 
knot. Dissolves 
between stages,. 
42 seconds. 

3 feet 

Repeat 2 

X 

Silent 

Title 
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VERSIONS 



III. 

CO-S-H-NP) 



Silent 

Title 



TPTLM CONTENT 



IV. 

(Q-M-H-NP^ 



Silent 

Title 



V. VI. VII. 

( 180— M— H— P ) (0-S -NH-P ) (O-S-H-P) 



Silent 

Title 



Silent 

Title 



Silent 

Title 



VIII. 

(O-M-H-P) 



S xlent 
Title 



Sound and 
Silent title 



Sound and 
Silent title 



X 



Sound and 
Silent title 



Sound and Sound and 
Silent title Silent title 



Sound and 
Silent title 



X 



Sound and Sound and Sound and 
Silent title Silent title Silent title 



Sound and 
Silent title 



S ilent 


S ilent 


Silent 


Silent 


Silent 


Title 


Title 


Title 


Title 


Title 


0°Camera angle. 


0°Camera angle. 








Static, 

Hands. 


Mot ion, 
'Hands. 


Same as I 


Same as II 


Same as 


Shows 7 stages 


Shows knot being 






in the tying of 


tied from sub- 








the knot with 


ject's own 








hands in posi- 


point of view. 








t ion .Dissolves 
between stages 
42 seconds. 


42 seoonds. 






3 feet 


3 feet 


3 feet 


3 feet 


3 feet 


Repeat 2 


Repeat 2 


X 


X 


X 


X 


X 


Repeat 4 


Repeat 4 


Repeat 4 


Silent 


Silent 


Silent 


Si3.ent 


Silent 


title 


title 


title 


title 


title 



Silent 

Title 



Same as IV 



3 feet 
X 

Repeat 4 

Silent 

title 
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I. 

11. Th© sheet tend i,e used to join two lines® 180 Camera Angle^ 

Cross the lines and hold them# Take the Motion, 

long part and loop it around its own end so Hands* 
that it crosses between the two short ends* Shows knot being 
Take the short end of the line which is not tied from obser- 
looped, bring it around and through the ver*s view, 

loop; place it along-side its own long part. 42 seconds 
Take the long part of the other line and 
pull the loops tight o 



12* Blank film 

13 o Repeat 2 (previous page) 

14* Repeat 4 (previous page) 



3 feet 
Repeat 2 
X 



15. 



Tying a 

SPANISH BOWLINE 



Silent 
Tit le 



16 « 



To tie the Spanish bowline, form a small 
loop. Bring a large loop around the small 
loop. Form another small loop inside the 
large loopo Grasp the center of the large 
loop and bring it up close to the two 
small loops forming two fairly large loops. 
Put one of the larger loops through the 
small loop near ito In the same way, put 
the other large loop through the small loop 
near ito Grasp these two loops and the ends 
of the line and pull tight. 



180° Camera Angle. 
Motion, 

Hands. 

Shows knot being 
tied from obser- 
ver^ view. 

63 seconds. 



RECAPITULATIONS 

Camera angle 
Mot ion 
Hands 

Participation 



(180° or 0°) 180 

(or Static) M 

(or No Hands) H 

(or No Participation) u,P 
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ii. 

O v Camera Angle^ 
St at ic , 

No hands. 

Shows 5 stages in 
the tying of the 
knot. Dissolves 
between stages. 
§41 seoonds 



3 feet 



Repeat 2 



X 



Silent 

Title 



0° Camera Angle, 
St at io* 

No hands. 

Shows 9 stages in 
the tying of the 
knot® Dissolves 
between stages. 

63 seconds. 



0 

s 

NH 

NP 



v. 



VI. 



VII. 



VIII 



III. 

0 ° Camera Angle. 
Static 7 
Hands. 

Shows 5 Stages 
in the tying of 
the knot with 
hands in posi- 
tion .Dissolves 
between stages. 
41 seoonds. 



IV. 

O u Camera Angle 
Motion 9 
Hands. 

Shows knot being 
tied from subject's 
point of view. 

41 seoonds. 



Same as 



I 



Same as II Same as III Same as IV 



3 feet 



3 feet 



3 feet 3 feet 



3 feet 3 feet 



Repeat 2 


Repeat 2 


X 


X 


X 


X 


X 


X 


Repeat 4 


Repeat 4 


Repeat 4 


Repeat 4 


Silent 

Title 


Silent 

Title 


Silent 

Title 


Silent 

Title 


Silent 

Title 


Silent 

Title 


0° Camera Angle 
Static, 

Hands. 

Shows 8 stages 
in tying of the 
knot with, hands 
position. Dis- 
solves between 


0° Camera Angle. 
Motion^ 

Hands. 

Shows knot being 
tied from sub- 
in j e ot's own point 
of view. 

63 seconds. 


Same as I 


Same as II 


Same as III 


Same as IV 



stages. 

63 seconds. 



0 

S 

H 



0 

M 

H 

N? 



180 00 0 
MSS M 

H NH H H 



NP 



P 



P 



P 



P 



